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(71)ffiKA 



(7»»W# ^x^AX T-f. 

7*U;fr&jftH, *7->>h> 9B105, is 

WWV-XH 3134 



(72)«9I# 



8 



(54) Dn«««] AIDSftft^^X^tf7^f; 



(57) Q»ft] 

**nm* ^feteH i mm mmm, z.<r>x^ 




13*2 003-523188 

^ r~ mm & & , man s *i * ,v * * ^ ae^j a «t o** »? # 0 
m&=Fmm t tz a cm * * & * m fa™?!] -c* * 

immm 5 1 m& v 4 )v * ws&wm t^mi.^ t tz \-tv*sm&=f- -c* & 
[»»6i ^m^-f;v^jt{5^-se^^ tout, M^ffico^^^ 

[»*«7] @e^«3, g5?(j#^5^^ {4 g 2 ^^6'eiaM? 

ra-teSr^T Lfcv*W*;gljajB<jr>Ea| 0 

1] HIV-l-^^ -/^ B ^ F 3^ AC t fcii fiG 



C3) #12 00 3-5 2 3 1 88 

— ^ ^ — ^ — 

[ft *IJC 2 5] tf - *g£©0S. cerevis-iaeiajik-^ ^ ^3^20^^ 



W SS2003-523 1 8 8 

[It*:® 2 8] ^BB^-teA T J + ift#f?fe (Semliki Forest Virus) ^ 4 

o 

m&m 39] M->^;w7 5y mmn^mm^m-c^ o r, 



(5) WW2 003-523188 

n *, * mmm * -f * * mm <o mm<D <o^st r * * ^ * ^ ^ * e?! $ g ^ 



C6) #312 003-523188 

[ 0 0 0 1 ] 
[ 0 0 0 2 ] 

r#jfe i'feit^^-h^* ^isjictt &ftm-?*>^>*<u- 7°m 9 > > jf <r> m — #^ 

[0 0 0 3] 



< 7 > %?m2 00 3 - 523 188 

[0 0 0 4] 

L a > * > * * mm C t * . 3>*>txSjJ fiffftXift h 

[ 0 0 0 5] 



(V 003-523188 

[ 0 0 0 6 ] 

Ttt* M^^J^ife^Eltt, HIV-l^-^^yA, C E > F G % 3 
[0 0 0 7] 

^xatfi^t, as»^A e^g^s* 7tj±ge^j#^6^f S &s 

[ 0 0 0 8 ] 

4Uo ttSt&ffif-f ^ECTtt, TOUT, ttSC^flboSEHfljJ: (9ft^<?5^ 
[ 0 0 0 9] 

[0010] 



(V 0 0 3-523 188 

[0 0 1 1] 

> a Hw-i^ ^ ^ ^ e c n 1- 4 -> >r jv * mm *m $i-t & t t k & * * 0 

4> S -K o « x. »f Steffi VJ)Uxm&m, $4±iz It 7 ~J *J frKiUf& HIV-1-8^ 4, 

F , Pol jtficf $ tt # 1; ^ * v» li * o flfi<7)|f g&jtfe-T- 1 12 *° o ^ 

[0012] 

- * - £ #OTt6t-3ljfif$ *ls 0 

[0 0 13] 



0-0} 003-523 1 88 

m com & -at, m& m \m%m k & if z mm-r %> tz t> k*# * n % 

i±> SfJ&^UMS-llIfc rfcaS^^ M7^f> (HIV-1) };^g^ l: jf LT 
tffti « 46 <nn -A. i£ AIDSy ^ ^ y ^ & £ v , f 4 HIV-2 £ tz it Jff^*fe £ |$ ft f 

m&ft (widely spread variant) , (geographycally-rest 
ricted variant) 4 * tt«rJftl&SSE»#Ti ^#^ 0 
[0014] 

>^^«(4, flj£«HIV-l^ HIV-2^ fc j ± C W ^f 3 ^^ # ^ o ^ y 

Mb-ey ^ n-^^#-r^,a 0 *<7>#s>asjfctfrfti fct±-5-«Dift:Kte^||fJt»i 

[0015] 

■=6 7* JK «£»*^;**7 , >i/£ fc{4^-;v-k hAffi^p^^-f jv^ (SHIv) 7j& ^- 

.^^r/w&ffl^t:. ntA»»w^$*Li 0 m«®ttiaifi«)ii, mm*®.*** 
* mm^mm s tz a m >; ^ y^- k ga^a * s ^ ^ -f is * « v> t it $ *t# % 0 

# * ffl ^ t , k & tt * Hivis j: o»/ j * ft aids^ ^ -r & tz tb <?>& m 

[0 0 16] 



ft*2 003-523 188 

[0017] 
[0 0 18] 

?d (determined founder sequence) r^^Vxg^jjJ t (4% ^ 

l t x V) mm k mmt % <^ % % at* ^ise^j *i§t, r^m * ^ ;v 

[0 0 19] 
[0 0 2 0] 



C12 > ^2 003-523 188 

[ 0 0 2 1 ] 

*feSKU:iJ*jS*^#« Burke eta!., J. Inf. Dis. 170:111 

0-19(1994); Tigges et al . , 3. Immunol. 156: 3901-10(1996)0 BS) 0 

J&ftWIftjtfe^lHrKrftl (immunized syngeneic animal) XVTfflUfc&ffl 

* urn* t , & ^ ^> kik) 4 fctwfc-r jtttij, 

stiffs (Wx.fl, Schmitz et al., Science 283:857-60(1999); Uin et al . , 
1 Exp. Med. 189:991-98(1999)0jtQ) 
[0 0 2 2 ] 

H5l#j tii, &mm (trim) *«F#sfl&K*8#u 

S*U £*Lfe(iJH#C % -^n-f^gg^nyij ^ ^XIQG, IgM IgA IgD& J; 
[ 0 0 2 3] 

M^«j^«E^n^<j> (^*) om&mm^ mmw^tfo &mmmt, *h 

^^lOO^UOifctt^^j-^T-^y^q-jg^^^^^ 7iIM£ft (VL) 



< 13 ) 003-523 188 

[ 0 0 2 4 ] 

>^<7>->"^JV7^ K*te*4RU ^-ttHJ: igFCab- ) 2 ~*#:£Fab j^s^ic 
[ 0 0 2 5] 

Fab' J£fi:#ji, #S&Kfifc >->*gjS<o-§|$£#3 Fab^&£ (Fundamental Im 
munology, Third Edition, W.E.Paul (ed.), Raven Press, N.Y, (1993)#H3) 

mtmm k t tz \tmm k. dna& ^ -r & ^ t ^ j: de novo-e^ t 

#Sftf\ fetlE^^FCab' ) 2 ifJt, fit J§;^.^ Fab- $f>^ M 

[0 0 2 5] 

[0 0 2 7 ] 

S tz it V * U * Vis X tF-£ co * y v - ^^i-o # 5£.& K PSfe $ ti ft ^ HI v> 
> SMU-fi, #M^^tiWf«^^#l4^^-r ^^^^ u**- v<D^<r>m 



C 14 > <&m.2 003-52 3 188 

^->>^*^«»$*t48a^*^lifci-*ii:iiJ:*,jft^ 5 H#4 Batz 
er etal., Nucleic Acid Res. 19:50810991); Ohtsuka et al„ 3. Biol. Che 
m. 260:2605-08(1985); Rossolini et al., Mol. Cell. Probes 8:91-98(1994) 

[ 0 0 2 8] 

) *>^L#i-* ; Brl^^M^-cfi, «»|i/(?!5r < t ^25^ ^ k, 50^ ^ ^ 

K, 100^ h% 150^ h% 2 00j* ^ U ^ K**V>li250j« * 

[ 0 0 2 9 ] 

^^♦^•cm^*^, m&?u~r\ tit, i^stniztiDijtvmm 

*9*§£ 0 ^^f 7U t - 3 J: I, 7v-rmmk 

[ 0 0 3 0 ] 



Q-V #12 00 3-5 2 3 1 8 8 

Beaucage^Carruthers aetrahedron Lett. 22 : 1859-62(1981)) iz £ V) jgjfc £ fi 
Tl>4*7*D75^ hfisKJ:*), ^>^v>(iMatteucci^ (J. Am. Chen. Soc. 
103:3185(1981)) K £ Z h V ^Xr A>&K £ *) MWk& *l&Z>o MMK £ 

*> , £#fc*ffrT^fl:^jft-:fctt*-«f|:: T-~ y > ^-f^ £ fc tc J; V) , j 

[0 0 3 1 ] 
[ 0 0 3 2] 

* ft COM * L T (4 , 01) £ y y -? - nmm&B 7°94*?-&£U^J if- 
<ftSJfc* 'J 3** ? 1^4- ^ K^M^^tf ibfti>o 

[0 0 3 3] 



0-6) !f#gt2 003-523 188 

^t>tl& (#?Jx_«\ Alberts et al., Molecular Biology of the Cell, Garland 
Publishing, Inc., New York(3d ed. 1994); Creighton, Proteins, W.H. Free 
man and Company(1984)^j3S) 
[0 0 3 4] 

nfc#e&g&j tit, ? >^?s.*mm-?z>m&, ?>^?n<r>mtk*^m 

s ^^#-CM^a-e$>S (Wit If, Creighton, Proteins, W.H. Freeman and Comp 
anyC1984) fe BH) o 3^ %>-T < J Mi tzitzi- K£?nj *<7)/h;^ 

[0 0 3 5] 

<7)#^/^-fe>x-->' (SP*,#2E«|lHoT6a^_f^ ftfcfc65S6, 70^ 75% 
, 80BS, 85%^ 9^ fcfi 95%p_ te ) **-J-*2o 4 /stt^ttJSUKOfiWS fc»±M 



< 17 ) 003-523188 

[ 0 0 3 6] 

K6S^ 70%, 75%, 80S, 85%, 9QK* tc \&3*&K* * ) 2o * 

[ 0 0 3 7] 

T mm T )V a'W^n^A;^^^ j£ £ ^ & o gfi??lj jfc tt r ^ rf x 

m (mmttcimm izm~r&mmm-' m^~-ty h£#ra« 0 

[ 0 0 3 8] 

}tm<Vti#><Dffim<ommT ^ j y Hd\ Smithy Waterman (Adv. Ap 

pi. Math. 2:482 0981)) ^Mr^'jXAHJ:^ Needleman t Wunsch ( 
3. MoT- Biol. 48:443 C 1970)) ©ffin 7 ?>f ^ ^T^jXAKJ: Pear 
sonfcLipman (Pro. Natl . Acad. Sci . USA 85:2444(1988)) <^-t£K Klt"^ 
K J: <9 . £ tl t» <r> r ;i/ =f y X A co 3 > k° a. - ^ - J8s3ffi#fr (Wi sconsi n Gene 
tics Software Package, Genetics Conputer Group, 575 Science Or. Madison, 
WI^GAP, BESTF1T FASTA^ J: c^TFASTA) K X ^ (-^ A 

usubel et al., Current protocols in Molecular Biology, John Wiley and So 



CIS) 00 3-5 2 3 1 8 8 

ns , New YorkCl996)0H3) iz J; h sfeff 3 *i# ft 0 
[0 0 3 9] 

tlftT^UXAO-Wli, PILEUP-e^ So PILEUP;,^ R§#j3j:^aE ? !j|l- 

i'm^%fr&&£Mm&mi-&mm*fci±&m&!kmi>-?uy r-r& 0 pileup { * 

, Feng t DoolTttle (J, MoT. Evol. 35:351-60(1987)) ojJHttT ? >f V ;* > H£ 
^-^^g-fkS-ffli/^o fflViP,*ti^r^(i^ Hi ggins£ Sharp (Cene 73: 237-44 (198 
8); CABIOS 5: 151-53(1989)) iz j », 3 ^ aUSTAL^ K m o 

[ 0 0 4 0] 

: T7 gaps* (3.00) > ry ± JV h gap^S* (0-10) # J: t^ff 

[ 0 0 4 1 ] 

BJoMfi, BLASTrji,r/ijXAT*l) % £ ft (iAltschul^ (J. MoT. Biol. 215:4 
03-10(1990)) tiffi«§*Lr^4 0 ZUSTfr#r*&m~r&tzit> < ovy}>*x.Y\^ 
National Center for Biotechnology Information (http://www.ncbi .nlm.nih.g 



< 19 > M200 3 -52 3 1 8 8 

m®&mm (HSP) *^-fWjfe«;:i:S-^r*o T»i, »»7-K#Amt 

t L "Of 3*1*. (Altschul et al.,j-| e ) 
[ 0 0 4 2] 

fe<^3?£r«T&7t^<7>«i: LXVm-f&o Mi3efc, l|r^ 

«> * Wi @B^iJ <75 & $ ft 4 ^ # it S *L£ 0 

[ 0 0 4 3] 

a^T*tf'jX A, Tfcj;^^ T 9 * > f J: V 

aS«**£f4o BLASTNy 0^7^ fnEflJfcH LT) } ^ f7 ^ ;v 

>fcLT\ 3<^r 7 _ KS (W) ^ lOco^Sij^a (E ) > 100cr,ii*[f!f N M=5, N=^ fe j- 

)VYtLX, 3^r7^ Fg (W) ^ lO^^gr^ ( E) % ^ J; tFBLOSUM62 M ^ h 

y?^*IB^i (Henikoff and Henikoff, Pro. Natl. Acad. Sci. USA 89:10 
915C1989)^Q) o 

[ 0 0 4 4] 

SB^il-^-^r^ h*#SSr*fa^Kl, BLAST^-yXAfdU 2o«@ayij W 
^SHtt1*^ttfl-^fl«f^#r'b*«|-^a Karlin and Altschul , Pro. Natl 

. Acad. Sci. USA 90:5873~87a993) M) o ^T**y XA K J: ft 
*£fcte^-W£«lift*#t|-fli* (P<M» -c*^, dtt^ Iwxjrv** 



( 2 °) »*2 0 0 3-6 23 1 88 

[ 0 0 4 5] 

2o g- ft tc ft - -e& 4 t 3D (?) f i , 2o to jR#||*#T T? 

1 0 0 4 6 ] 

>f 7 0 ^ 4f- v- a > j ttE5!l-tSE#1ft-c* V) % ja£ * 9 ^ _ ^ _ 

7V ?4 -tf~> 3 > K#T*lM6*»*hdU Tijssen, Laboratory Techniques i 
n Biochemistry and Molecular Biology-Hybridization with Nucleic Acid Pro 
bes, part I, chapter 2 "Overview of principles of hybridization and the 
strategy of nucleic acid probe assays," Elsevier, N.Y. Q993) \^%^ £ ft 

[0 0 4 7] 



W M200 3-52 3 1 8 8 

***465^6B T ;^6 x SSCi ffctt SSP& fl<0 5(K*^ AT3 

r-el5^ffico0.2 x SSC^^. T ^^ (-jKftfc, Sambrook et al., Molecular do 
ning, A Laboratory Manual, 2- ed., Cold Spring Harbor Publish., Cold Sp 
ring Harbor, NY (1989)^ as ) 

[0 0 4 8 ] 

F<v~Mmizm-tz&mmm®(r>--<mi^ 4oc-ei5^ M ^4~6 x ssc T ^ So ffi 

, PH7. 0^.8.3^1.0 mm*)**** >v>j&m9t, MtoKKtoO'OL~1.0 VHauf 
[ 0 0 4 9] 

« » o a e - #ffc« s *l * ^ }c m £ a o 

[ 0 0 5 0] 

J: *9 a - K * *t* « 0 ^ 7 s - **** J: »> a - F s *,* # .j 



G2> M2 00 3-523 1 8 8 

[ 0 0 5 1 ] 

K**LTffcD*ifi;#|i, fro ^ > f t ii^69C»JSttT$ ^ ^ 
[0 0 5 2] 

?u-^ *Wfc-r %> tztt> k )i>~- * v \z m ^ e> h & ar ^fumse&js 

KmLXii, Harlow and Lane, Antibodies, A Laboratory Manual, Cold Sprin 
g Harbor Publications, N.Y. QSBS>0 M) 0 jfcflfc^ ft**,* ft!**** 

m K ii^ y ? y 9 f y K<7>io~ lOOfgf-eai, & o 

[ 0 0 5 3 ] 

mt mmm, mmms %mmmb tresis *l#*»o 



C23 > W2 00 3-5 23 1 88 

[ 0 0 5 4 ] 

Wtt**M*l»Ka*|r3*u n«N t cPLT^E =2 N / n (rKL) 3^ 

[ 0 0 5 5] 

(M^'HIV^ HIV-2, {4> 

tt*-f**, f!lx.^HIV-l HIV-2, CMff^j;^^^^,^^^^ 
[ 0 0 5 6 ] 

fc-fU e < t3^<0«s«E9lj3&««liStL4»-^, (T) (i 

(Q J:J?tfL%^r-> (G) t|g^L#* 0 i 



< 24 > #^2 003- 5 23 1 88 

[0 0 5 7] 

*m v> tic* at* 0 i,** F*^<t4E^j«f<?5fiit m*>mm 

[0 0 5 8] 

£ <*> @B?!i „ tA m w <3o m * .* se?o * e> & w je« k * * 0 

[ 0 0 5 9] 

ft*lii**ttM 14 , US -< o @BPJ ^ & 0 flutter jv 



C25 > 003-523 188 

Sambrook et al., Molecular cloning, A Laboratory Manual, 2 nd ed. , 
Cold Spring Harbor Publish., Cold Spring Harbor, N.Y.C1989); Kriegler, Q 
ene Transfer and Expression: A Laboratory Manual, W.H. Freeman, N.Y.<199 
0); Ausubel et al.,_tf^ #HB) 0 

[0 0 6 0] 

t±, -r- 9 x Wk. «GenBank£; J: XfLos Alamosgg^j ^ ^ 

[ 0 0 6 1 ] 

? v** WW gtbfrz, mute*-* frxv>m&mm*®2>m&*&± 

[0 0 6 2] 

LTii. frmmvwmm m*>&mm) it, L^L^^m-m&mm^^ 

[ 0 0 6 3] 



< 26 ) #«2 00 3 - 5 2 3 1 8 8 

[ 0 0 6 4 ] 
[ 0 0 6 5] 

ffi^l(±, CLUSTALW (Thompson et al., Nucleic Acids Res. 22:4673-80(1994) 
£><9 7* 9-f >jt > h (i, GDE (Smith et al., CABIOS 10: 671-75 (1994)) (- <J?f2 

fc</>«Jrt*H**3*L*«fc^ ***»£tt#Wfcfc*fcfcfl$ : fc. (Learn et al . , 
3. Virol. 70:5720-30(1996))(^ Saaftg:{ ^ #JRt - J; * *g|H#* fc* i *L 
4) > > .?< > hll&tkC&o 

[ 0 0 6 6] 



C27; > #«2 00 3-5 2 3 1 8 8 

1ZXMO&&&Mft*TM^ Modeltest 3.0 (Posada and Crandall, Bioinforma 
tics l4:817-8 C 1998))Cc:^| 2 « Wf ^ ^^ #ffl ^^^ ^ 

£ffS;ft*i&<£, Akankfiff^j^^jjn (AIQCAkaike, IEEE Trans. Autom. Cent 
r. 19: 716-23 C1974))Ci *>Bttl*|«|i, j „ *B*B** fc** *l* ) * 

E 0 0 6 7 ] 

k*?- KjgjK : f A =0.3576, f c =0.1829, f 0 =0.2314 
, f T =0.2290 ; ^^^ og! ,^. 24 4 7 . x ^^ ffm/ ^„^^^_ U) ^ ^ 

I i*Jt^ r V (R) i; y ? ; R^ c =1.7502, C =R^ T =4.1332 

> ^ T =0.6825, Rc ____ .=0.6549, 1^ T =l o 

[0 0 6 8] 

Se?!j (T^>*;*^II) K|«t4«^«i»|±, PAUP^-y a ^4.0b (Swof 
ford, PAUP 4.0: PhylogenetTc Analysis Using Parsimony (And Other Methods 
); Sinauer Associates, Inc. C2QO0m^ mm ^ m ^ J: 

Officii, (TI£#M) v^Tfigfe? 

[ 0 0 6 9] 



t 28 ) W2 0 0 3- 5 23 1 8 8 

90K*WS*LT, GDE (Smith et al . , ± m *m^X$m$tt& 0 ftraffii* 

«®B^iJ liftltm ICf-i 3 ft, ^t'a-?-yo^7A MacClade,*- g > 3.08 
a (Maddison and Maddison. MacClade^nalysis of Phylogeny and Character 
Evolution -Version 3. Si nauer Associates, Inc.C1992)) Wc £ tl £>OS& 

[0 0 7 0] 

o T < smmm\±, M^i^scomin^y^^y^-^^ (GCC) % s<t-i/ 3 yl0 
ay BACKTRANSLATE -f D^U^tF^F y 7*- * ^ - X (http://W kazu 
sa.or.jp/ codon/ cgi -bi n/ shcwcodon . cgi ?speci es=Homo+sapi ens+ [gbp r i ] ) C £ it 

[0 0 7 1 ] 

^f!ti§W#© (W^lfHIV-loRevK:^^ (RRE) ) ^«5#*T"ro!?S* * V - 
"CliftHo SJfrffcaiSttttB&ate^ (M^ifHW-l^vpu, tat^j;-o?rev^f^) 

n&o mx.i*Hw-iftmmwKwsLT:i±^ mmit^&mmit. w tat, rev^j; 

Mit, vpu, tat rw^i^RREffl«^«r*E^|fl!>ffl5^K:|WLTMv>^*La 0 
[ 0 0 7 2] 



< 29 > #82 003-5 23 1 8 8 

)VXWM&, 1 S9HIV (HIV-l) , 2MHIV (HIV-2) $tz\±%oyfa<DWV 

[ 0 0 7 3] 

Wjttf^ffi^JU^jKfcMIfllMU HIV-1^ ffOx.tfHIV-l^y^^ 7 °A, C^ D 
, G^ H„ J, AG AGI^env* J: tfgagfc^fciHj LT\ fcfctffcWM, N x 0 

KM LT, * £ n J* HIV-2? ^ ;^ £ £ ^HIV-2^ ^ ^ y A £ £ [jBujjg LTJf|5£ 

/ * I* Ceo env^fg^. K N L T % ^ ^ ^ ^ ^ ^ j. ^ ^ ^ {±£ -^ ^ ^ gag 
«V*^4fcl±^iJ-«^K % W^iarnef, pol£ fz iz 
[0 0 7 4] 

<vmmmm It, E&fViT-?'*-* (« £ i£GenBanK£ Los Alamosgg^j ^_ 

Sambrook et al., Molecular cloning, A Laboratory 
Manual, 2"" ed., Cold Spring Harbor Publish., Cold Spring Harbor, N.Y.C 
1989); Kriegler, Gene Transfer and Expression: A Laboratory Manual, w.H. 
Freeman, N.Y.C1990); Ausubel et al.,_tf^ ^m) 
[ 0 0 7 5 ] 



< 30 > §12 00 3 -523 1 8 8 

[0 0 7 6] 

-£ttS6#-Cli, ^5ffiHIV-l^M N ^^-^ env@ e ^j {±N 41^H£ ^j^^ 
[ 0 0 7 7] 

^Sl^^fcfet-ffl^fetLfciiSl^^t^mi^iftti, ^-el2.3% (8.0-21.0 
V>$£H) flJfflPTf^^^, 2v^l7.3^^ oTv , fc (13 

.3-23.2%co t t|S) o LTt^oT^m^Jii, fc*<Ofli«>g£|*#: J: t) ft 

famm it, . m - 14 * m L T , USAD8 (Theodo 

re et aL, AIDS Res. Human Retrovir. 12: 191-94 (1996)) KM^MUTZx, 
[0 0 7 8] 

Stft-fcttK, HIV-l^^ ^B«w*fe?Oflije^fi^>f ^^BBjajtt, ffig 

87/390; 99.23%) ^ ^ gpieOg^^ LT*S*tt * >f **Ea| + 

itLKiWJfcUT, HIV-l^*^ ^e^^so^oft^^.^li, 



W *J*2 003-523188 

1 0 0 7 9] 

SULT^fto -9-^>f^Qi, tttti:f|~»f^^^ 0 t, HIV-l 
HW -^ l ^^^^^ Cenv «^^M1-^^m^'f ;v^@B?dii, 57 

tG 0 8 0] 

911 ; ^;v>->% 8 ffi?1 j . ^as*»h, Men ; 2 ge?y ; xf - tl f7, i 

9*r>*\ xew^iv^ytrr, 3g e? n Jo 853 T , y 

tOM©JE*l±, (9.3^14.3%^ H) _^ flfflflTttft 

65 (Gaoetal., 3 Virol. 70:1651-67(1996)) «^1«L, T 
[ 0 0 8 1 ] 

7°C ClLx.^y^^ ay ^y^^ mm (389/396 . gs^^ ^ ^ ^Cfcpieo 
KW^Ht^ttS^tt^^f n/XE^Kl^stL*. £*lfc»JfcLt\ HIV-1-9- 



W H«2 0 0 3-523 188 

19Kfcffitf>^fcr h-7%mUfe (^90.36% s 64. 56^ 95. 19%^^^) *^-f& Q 

[0 0 S 21 
[0 0 8 3] 

SPt-WLT, f^MMlk] 9cUmmtim\s->t>H& (Mxtifvpu^ tat, rev^j:^ 
1 0 0 8 4] 

>Mt2*SM**o M^ic H > fcJi-eo-ftb^MWIfi 



C 33 > ft* 2 003-523188 

[ 0 0 8 5] 

* i t ; (2) «fc fj y a- ^ ^ ^ K }f 160^200^ ^ W - ^ KS) 
it (3) Zftt->vimv>m&.i£ (Miff, J: ^^«@fi^ij^de novo-e^L^^ 

[ 0 0 8 6] 

t al. >±C , Kriegler, ±Sa% Ausubel et al., ±S ^ mm) q MmL ^ mj) 
[ 0 0 8 7] 
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[ 0 0 8 8] 

tLTfi. Mx-ifBeaucagefcCarruthers (Tetrahedron Lett. 22:1859-62(1981) 

SJMHjfc^<75'f!£ffl Needham Van Devanter et al . , Nucleic Acids Res. 

12:6159-68C1984) # HB) ^ffejt* 0 * »; ^ ^ ^- ^ Kc^tSy*. 
■Y ir ^ 77 * ! j )U T 5 Kr ^m^J&K) K J: «, £ U Pearson £ Reanier Q . C 
hrom. 255:137-49C1983))^ fB ^ 3 *Lfc «fc $ fcR*^ * >33*HPLC t i j; & 0 
[0 0 8 9] 

*rK<©K5!lli, Mx. tf Maxam^ (Methods in Enzymology 65: 499-5 60 Q980)) 

(Wlx.(f, Wallace et al., Gene 16: 21-26(1981)^BB) £ffiwTil|IE$ 
W^n? WW $r*f -tr--> a Southern^ (1. MoT. 

Biol. 98: 503C1975)) s Sambrook^ (j^) * fctfAusubelajt (_h| 5 ) ^t*:^ 

[ 0 0 9 0] 

&) **a-r*/si6KWfflstLiii 0 ^ihhcoMk LTtt, mjL&mji,* cm 

[0 0 9 1] 

^ * - fi , <e ft a jk& j: cf# ji'&^f fci- a 0 f o m s ft 4 a 
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[ 0 0 9 2] 

o^atm, ftfevmn vivo| flmA ^ c&^mt) imtrhiL*. mm 

Stt , £*#TBEftl «>»l* y n * - * - / * > ^ v ^ _ j. ? ^ # 

[ 0 0 9 3] 

m®%-fu*-?- tLxl ^ tt^tfSWQtoiH^ti^^^-M (Beoistand 
Chambon, Nature 290:304-10(1981)) , 5^ rtl ^ ;Vxw3 
^AJ^yn*^-^- (Yamamoto et al . , Cell 22:787-97(1980)) > 
^f^^tt-^a^?^ (Wagner et al . , Pro. Natl. Acad. Sci . U 
SA78: 1441-45 (1981)) % ^ ^u^^^^ 

F-l a y D ^_^^ **n***-f >*fS^-cDMtpifi?!j (Brinster etal.,Na 
ture 296:39^2(1982)) , WM ^ U ^^^ «* tf*-?* *v-*:/u 

(Vma-Komaroff et al., Pro. Natl. Acad. Sci. USA 75:3727-31(19 
78)) ifctttac^n*-*- (deB oer et al., Pro. Natl. Acad. Sci. USA 80: 
21-25(1983)) ^ ttfcHa-^*^ 7 9 jpj»;35S»l 

A^n-t-*- (Gardner et al . , Nucl. Acids Res. 9:2871-88(1981)) x # £, 

mzytitmrnm v ?u - * e* * 7 ^ - h * *, ? - ? u ^ _ ^ _ {He 

rrera-Estrella et al . , Nature 310:115-20(1984)) , ^4*,**^^ 
^^7-D^?-| f> «ittfCW.7 fe j:orCAL4^x 3 *-^^., ADH ( T ^ n - 



< 36 > ffS2 0 0 3-5 23 3 8S 

1 0 0 9 4 ] 

U^mmyMM (Swift et al., Cell 38:639-46 C1984); Ornitz et al . , Cold 5 
pring Harbor Symp. Quant. Biol. 50:399-409(1986); MacDonald, Hepatology 
7(1 Suppl.): 42S-51S(1987)) ; PI^IJ^^^^^ ^ y x ,j >m.&*M 
(Hanahan, Nature 315:115-22(1985)) . > ,mto+t*m&T!*>Z%& 
fvzfV ymUJ-mmmm (Grosschedl et al., Cell 38 : 647-58(1984); Adam 
s et al., Nature 318:533-38(1985); Alexander et al., MoT. Cell. Biol. 7: 
1436-44(1987)) ; ?m 1} y ^j. ^ ^ h |ffl| ^ 

)PxM%mm (Lederetal., Cell 45:485-95(1986)) ; 
[ 0 0 9 5] 

ffr«*T?i§1£T?fciT/V:/'3 ym.U^mm^m (Pinkert et al . , Genes Dev. 
1:268-76(1987)) ; MtTl^S a ~7 . h^nr^ >l^ilj|ptjt ( 
Krumlauf et al., Mol . Cell. Biol. 5:1639-48(1985); Hasrmer et al., Scienc 
e 235:53-58(1987)) ; JFFK^t^ttT** a Hft Y -J y°~> >«^-«#fl« (K 
elsey et al., Genes and Devel . 1:161-71(1987)) ; #f||ffl|&* Tim^& £ 
p-yuyi) >Mfc^mW1$i& (Magram et al., Nature 315:338-40(1985); Kol 
lias et al., Cell 46:89-94(1986)) ; m*>Z*i§mm&+Tttte'Ci, « U V 
>^?MM1ttmmW.i& (Readhead et al., Cell 48:703-12(1987) 
) ; #tett#'T?m&^&Z$*is>mM-2&{x=F-MWn& (Shani, Nature 314: 
283-86(1985)) ; 4 h mz^T^Xm^X% 4 tf^ K r O if ^Jfe/U > 
AfeT-flJfP^M (Mason et al . , Science 234:1372-78(1986)) 
[0 0 9 6] 
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o-^>ma}:J:i5M^|H 0 £ ay j: 5 ,; ^ 

^^^"^ a o is * * y > r ? j « 7 ^ y ymm 

tzT?-fu*=<-?-<7y ft|J$r T ^ ^ j )V ^ mn ^ M % ^ m iz - r ^ o 
[0 0 9 7} 

t"()V7sfrti) M»'m^i^-M^< 9 9- (P3W4304 SV40/EBW< $ ? _ 

) &m^&mmm£mm.msm^tbtl&& 0 PW4304SV40/EBVS2, Robinson^ (A 
nn. New York Acad. Sci. 27:209-1101995)) * j; V Yfesutonrf* (J. Virol. 70: 
678-81(1996)) £ J: fg« 3 *l T V> * pJW4303,3> Z>mWlZK& 0 
[ 0 0 9 8] 

ryn-f-ti^ Wijf (a) ii^-z^^^.^g^ (b) 

% i dna& tc j; * ^ft*s«MbiWJ!fe<?) x * u - ^ > ^ k x y> m is 3 tt # s o m-v 

[ 0 0 9 9] 

izorT'u-fctt, ?&M-<??-/m±mi*, §fl©tn^Atts<^ 

[0 10 0] 

^H^ryD^fTit ««^^^^/«±*tt, 



W #S2003-523188 

s fi & aaa ? >r ;v x mm # u ^ ^ k k m t * £ t k x m 
^Ko»aflsj4fct±«ffi«ji|$ift Alalia, # 

[0 10 1] 

T-C^ $ *L# 4 ; Lfc^oT Steffi •> 4 JV * ga^ij «>3m*<«j?P * £ 0 $ £ tc 

, >K i; ^ ^ Ke>«ft* j: waf^ft;/ n -tr-> y x xf^m (Mi wr^ »; 3 * 

it t tc it <j v m.it) <Dtzt> <7>mm.m & «t otsw ^^Amii&i«± 

[0102] 

^feffl^ Wf^ ft 

* y ? M > WfM", If a»^*5 J: ?>l» # tt> (i flff H ofcft® * ft 

ttitlgtefc^U fit, OT^W-f Ay 7';WC fc&jfcftsfc, y^^v^r. 

warns tzimwmzm-r&o z<ox $ mmfttfca 

Mx.&, Harlow and Lane^ jhfg^ 0m) 
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[0 10 3] 

3B«-cfi, Wf>^tt35, loot fctt200 T5 /^JSLT-e&s 0 

[0 10 4] 
[0105] 

in Wtroifcttln vivo^^g^^-^ wf?|B ^ j. xy/ 1 fz im±m 
[0106] 
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titiHtsfLXte^ {£#iftSi&, ^'jnv'Mb, r-fe^Mt, u^BS-fh, 73 p-fk 

[0107] 

Sfcfc, &ffl*>v^j^$rtf\ if##;^J:0'M#fi, ffc^im^fifcsti® 
£o mi^L{±\ jlfSo K^t-f >**tr3feffi* /:ii»tr-MtS 

$ti#^> (Hunkapiller et al . , Nature 310:105-11(1984); Stewart and Young 
, Solid Phase Peptide Synthesis, 2" d ed., Pierce Chemical Co., Rockford, 

il, a984)^ #M) o mmKx*), ^7?;iiti^ 7 

[0 1 0 8] 

^yynk^^i, ^-;v™^->, y;i/n-r^>, tpn + j/^n'j 

t^3J/>, vhJV'J>, ^r-f>I, t-^ ;v ^ ); *-?*ji>y<? 

[0109] 

*SB-C, ^"7^ Kfe-frK j; Di^S^^jjcy^ ^»K5!lfcaMgF?*L* Steffi 



<W #12003-5 2 3 1 8 8 

t ^ smfrh%&) ?$tiixm& ? —Mt&m 

o 

[0 110] 

[oiii) 

&m ^>^^i, wjt, ^ <t & fit* 

, Fab % F(ab< ) a , Fv£ fc li&w&ft) & p, ^Fab^y ^ 7^ -^tffc 
# 'J * n - i a*/ l/ci^y^n-t A>tfc#am!k 3 ft* 0 jfc 

[0 112] 



< 42 > #*2 0 0 3 - 5 2 3 1 8 8 

^VT->, y~f07xy-^ fc&tffctffflT&fcfcJSAfctL&fc f7y 
^>K OTAffBCG (#,i^ „ 0) feicrmj^/^^y^AjR^c 

orynebactenum parvum^^tff,^^ o 
[0 113] 

M<7>&mtim^t>tim&o Z<D£ -5 %&mt Ltlt OTAMrKoMer^Milstein ( 
OTAif, Nature 256: 495-97 (1975 )#^) H*,^ V - 

r »J (OTAtt\ Hagiwara and Yuasa, Hum, Antibodies Hybr 

idomas. 4:15-19(1993); Hering etal., Biomed. Biochim. Acta 47:211-16(19 
88 )#B) . K h SfflJI^ W7'J F-T«te (OTA?f. Kozbor et al . , Irmiunolcg 
y Today 4:72(1983) #M ) , ^^^^^^^^^^^ 

EBV-/^ K- v ^ (OTA if. Cole et al., In: Monoclonal Antibodies a 
nd Cancer Therapy, Alan R. Liss. Inc., pp. 77-96(1985)# M ) , hfl 
&o J**b#0«fljv>&*u LT t r^-f ?*>J K-v (OTA ff> Cote et al., p 
ro. Natl. Acad. Sci. USA 80:2026-30(1983)#hs) ^ i£ttJ: ^ j ^ 
}iin vitro^EBV^^^^-et j.Bfflia^^^^^-^ Cote etal., ± 

[0 114] 

3 I"** 5 J ifctt rt: Mtj jj&fc (OTAtf, Morrison 

et al., Pro. Natl. Acad. Sci. USA 81:6851-55(1984); Neuberger et al., N 
ature 312:604-08(1984); Takeda et al., Nature 314:452-54(1985)#EKi) # m 

ffifottfr t?<o&&¥ t-mz, jfcs 9 y * ? n Kftxmtttttftfr^K m-r « m 
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« (WxtfFab FCab- ) 2 % Fab Fv£/ cMM ^) **fcFK 
[0 115] 

1^4,816,567^ *4,816,397^ ^5,693,762^ j ^5, 712 .120* ; 
|^^W3 87/02671*3 j; c^WO 90/00616- * O^RHHtfttatfEP 239 400 (£#t 

[0 116] 

h ? v - i- frfjifot fcl±^r<D—$m, Huse^i (Science 246:12 

75~8ici989)) KX *)~mmKmmz*ifi:jjmK tt^tM^ 

M*. MT, Hi W^^^W 91/17271^ «t VWO 92/01047 • Huse et al . >.« * 
[0 117] 

*S#tf#4 p 946,77a^s J: 0^5,969, IQS^BS) f4% 

* $ n# & 0 cD#ijn6tiM ® it , Fab^ a k 
WLTfSfc Huse et al . , #M) fcfflffi L T, 3feffi 

[0 118J 



( 44 > #82 00 3-523 1 8 8 

£Fab> rr>t. ^V>*A^«7^J^#^ffr#!La-S-*itKJ:>)4j*s*L 
[0 119] 

(W^arELrs* (i»nyyMnt© ) k «t », jDc L*tf p> ft* 

[0 12 0] 

*> * mm * * p# 4 & t± tearr * * * k«# k m x s *l# * 0 n ? ± ^ ± o 

-ny^^J:(9. &P8<rfc, S&89fc % mmmK, liEfti;, fgft}^ 

[0121] 

SMj£*lHJiiajfttt;*3 J: tJP V ? > 

»K|i N HlVfefc^ j^gg^ (OT^IfHtVenvj fc|igagj|^ t 
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[0122] 

%m m m mm m <d i o * t z \ ± ^ ^ m ± <o^m. * >r * ^ ^ > , ^ g mm & & n a 

LTtt, ^Jx.i^TJ.-K^^ K (FH^tf±\ Vitielloet al., J. Clin. Invest. 95 
=341(1995)) > (DL - 9 ^ K _ 3 ^ i; 3 tJ K ) C rPLG j ) «*3fc* K # A 3 

tL^^ Kitefifc* (M£«T, Eldridge et al., Mblec. Irrmunol . 28:287-94(1 
991); Alonso et al . , Vaccine 12:299-306(1994); Jones et al., Vaccine 13: 
675-81(1995)^J3S) , 

[0123] 

&&MZm&te (ISGOMS) ^K^X^fltz^y'^Y^m (W;Ltf, Takahash 
1 et al., Nature 344:873-75(1990); Hu et al . , Clin. Exp. Imriunol . 113:23 
5-43(1998) #m) > Zmm^+YTh QWKWx.^ Tam, Pro. Natl. Acad. 
Sci. USA. 85:5409-13(1988); Jam, 3. Inrounol . Methods 196:17-32(1996)^ 
M) , <yj)Xs~A$km-<??~ (ii(f, Perkus et al . , In: Concepts in vacci 
ne development, Kaufimnn(ed. ) . p. 379(1996) #IM ) , ^ 4 )\>7, £ tz li#J^^|RS. 
^t? («Atf, Kofler etal., 3. Irrmunol. Methods. 192:25-35(1996); 
[0 124] 

Eldridge et al., Sem. Hematol. 30: 16 (1993); Falo et al., Nature Med. 
7: 649(1995)0 W) % 7 *J*rt> Y Warren et al., Annu. Rev. Irnrn 

nol. 4:369(1986); Gupta et al . , Vaccine 11:293(1993)^) , yrtfy-A ( 
Reddy et al., 3. Ihmunol. 148:1585(1992); Rock, Inmunol. Today 1 
7:131(1996)#flS) , fc&^M*** fcttSfc^ftttcDNA ^ Shiver et al . , 

In: Concepts in vaccine development, Kaufmann(ed . ) , p. 423(1996)^9) £ S 

, 0Sx.tfAvant Simunotherapeutics, Inc. (Needham, Massachusetts)^ ^ ^ 



< 46 > #312 003-523188 

[0 12 5] 
[0126] 

;u--trU^ (P 3 CSS) i:M?^> i:l :j : t )ii$ ^ o 
[0 12 7] 

[0 12 8] 
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mfbti2> 0 -nmmm-cit, ^ T7 ° n -^ ^^^^^^ k 

[0 12 9] 

, ^o^Wa'^-, *X^f7^^, ^bjSMft***^* 

K^*J:o«^*Xi99v|H»HHfe (VEE) ^v*^^^ C 
oppola et al.. 3. Gen. Virol. 76:635-41(1995); Caley et al . . Vaccine 17: 
3124-35(1999); Loktev et al., J. Biotechnol . 44: 129-37 (1996)^hs) 
[0 13 0] 

£<7>T7°D--iH±, M^^Wolff^ (Science 247:1465(1990)) ^ *H#|tS5 
,580,859-^ »5, 589,466^ ^5,804,566^ *5, 739,11**, #5.736,524^ 
»5, 679,647^^ 98/04720^ * LTJttT^* K|E*3 tlTV,« 0 DMA 

) *fcrt£E^«t^tt^S («X.iX, *I1#^5,922,687^ #M ) 
[0 13 1] 



< 48 > W2 0 0 3-52 3 1 8 8 

tt^tit [;M t & KIIM ^4 o -feA (SFV) p 

[0 13 2] 
[0 13 3] 

4fctt*>^H, »ftf\ J: CFSflMfcWU in vivog fc {± ex vivo? ^ 

!) E&S&fe^^A (WAtf, Wolff et a~l. f Science 247: 1465-68C1990)# 
M) o 

2) U^V-A^ftDNA^A (fJx.tf, Caplen et al . , Nature Med. 3:39-46 
C1995); Crystal, Nature Med. 1:15-170995); Gao and Huang, Biochem. Biop 
hys. Res. Comm. 179: 280-85 Cl991)#tj@) 

I 0 1 3 4] 

3) )V^mifHk^mX («x.tf, Kay et al., Science 262:117-19 
0993); Anderson, Science 256: 806-130992)^) o v y n ^ ^ y ^ ^ , 



< 49 > tt&2 0 0 3-523 1 8 8 

A JS ^> >f ;v x £ j: tT5L«S * * * # mfh ti Z> i)K £ *i ]»£ 3 v* 0 
[0 13 5] 

LTii. *j Wd^f f>tl* : Clowes et al.O. din. Invest. 9 

3:644-51(1994); Kiem et al.CBIood 83:1467-73 0994); Salmons and Gunzberg 
(Human Gene Therapy 4: 129-41C1993) j ^Grossman and WT1son<Curr. Opin. 
In Genetics and Devel. 3: 110-14 (1993)) 0 
[ 0 2 3 6] 

-5~X*>^*-, W^MV-Z^-^^^X^,^ Ani etal . ; Gene 
Therapy 1:367-84 0994) ; *B#ff*4,797,3f»** J: tJ^5,139,941^ #M) ( 

[0 13 7] 
[0 13 8] 

Kozarsky^ Wilson (Current Opinion in Genetics and Development 3:499-50 
30993)) ^ frX^-XV>&&tt&*>&mS*m-t* Bout^ (Hun 

an Gene Therapy 5:3-100994)) tt , r * ^ ;v< ^ «U:Jfcfc*fg* 4 



< so > #82 0 0 3 -523 1 8 8 

fcftOTfy^'f^^^-^^ o Herman^ (Human Gene Thera 

py 10:1239-^9(1999)) ti , ftBlBjfcKfc^t* fe hM^a**^*^^ 

x * $ v y * + - mrn^m ttj^j jv wmwutomx t 

£tt£ TrV ^ W ^^«0«fflco^-GOffi<75l?!j}±, Rosenfel(% (Science 252:431-3 
4(1991)) : Rosenfeld^ (Cell 68:143-55(1992)) ; Mast range! (3. Clin. 
Invest. 91:225-34(1993)) ; Thompson (Oncol. Res. 11: 1-8C1999)) $ 

I 0 1 3 9 J 

lLL*i£ (Naldini etal., Science 272: 263-67 (1996)^Ha) 
[0 14 01 

Anderson, Nature 392:25-30C1998) ; Verma, Nature 389: 239-^2 (1998)# M) 0 
[0141] 

"b 0 c> t 0<7)^^^-cfi N DNAa)c A ^ ^ - (p!M4304SV40/EBV^ ^_ (pj 
W4304SV40/EBV^^ { ^ Robinson etal., Ann. New York Acad. Sci . 27:20 
9-11(1995)^3 x OfYasutomi et al . , J. Virol. 70: 678-S1 (1996) j- j; V}| a ^^ 



< 51 > #182 00 3-5 2 3 1 8 8 

tblzm^tbtl&o SFVcDNAfj;, m^a^r-f h ^^fu^4 }VX (CM/) y D ^~^ 
OMt)lTJ;m^tL^ (07#^) o jjf^DNA^ ^tloT, CM/y a ^^.^ 

[0 14 2] 

env^ <£ Xf/ £ fz (i sagfcfe^i & m m K , 4 £ ^ ^ ^ ^ _ ^ ^ n _ y ft $ ^ ^ ^ 
V-^^n-y K fr^**^^ K SDS-PACE, AftJfcHMftjfe^ j; o^ft 

[0 14 3] 

S ^* fi teWSd^fisW&l, 5, 50, 500^^^1,000 ftgtsxvftwz 
90^10,000, 20,000, 30,OOO 47ti±5 O,000 , 9T^ $m Si|ttt 

£«, n hizm-tzfe^mmz, mmmKam^oo 50,000 ^g/70 k g ^ 0 
*&H-c*s 0 Sfca«f-j»:irHiwH*i|fav^^>t:a|it:fc^i.o ^g-^so.ooo 

[0144] 

$fcfcmm*K&-5-Zii& (nJLii^ Remington "Pharmaceutical Sciences- , 1 
7 Ed., Cennaro Ced.), Mack Publishing Co., Easton, PennsylvaniaCl985)^ 
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[0145] 

*> ? > ? $ * tz fi m m (* , -e t tz a v y > mi&v m 

[0 14 6] 

t Wot, mM(?> * > R j fc * $ * ligft $ ij # 

* «r«lteK:Sjft-r* o K l xm v> £ tz ®<r> y # v - A tt, 

-fclHrfc «t 0 >IIHi3 i Tfx ir u ~ >k *B * (fa ^ x n - ;w 

V)#§tB^*LS 0 ffi^O^fi, Mx.ffSzoka et al., Ann. Rev. Biophys. Bio 
eng. 9:4670980)^ £<^c*i|#|^4,235,871^ #4,501,728^ 04,837,02 

a* is j: 0**5,091.389^^^5 ^ j. ^ tJ ^ v _ A *mmi-ztz#>izmm 

[0 14 7] 

fcffi* o Ml t^-y 7 rr^tifc»K, u * v ~ a * k si A *i *i & y 

[0 14 8] 
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tF'^At';A'J>, 9^9^ -lrjvn-.x, ^3^-^, ^^ n _^^ 
[0 14 9] 

«fc J9ffi#:^^-A^tL#^ 0 
[0 15 0] 
flam * -Y @2?nj ic J; »} 5 1 § & 3 *L 

LTfflv^tL#^, 0 \rV9 )VV9^y] km$*L&Z.<D£ 1 

, mmm k ? ott*^HB3m k «t »> t tz j* 3 > * > -9-* n j: (9 

*fni/t#*s J: i « * ^ ^ x (M if HIV) ^n^CTLfc ?i§mi-^(7>H^t 

x?,9 u -->^§ ti& 0 j: $ i*7*v9fr*j mmmKit, $mt> 
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[0 15 1] 

Steffi ^ >f ^Ate^E3f«Jo«ffiS-^#f-J-4fci ?> ^^ 4>ffiftt . &o 

se?!i w*rt b * >r * x * ^ c# & ^ L^L^cDiv^ffi^^^w 

S tat 3= i ± rev^ j; $ £ ^ > ^ g £ 3 Ki _ ^ ^ ^ _ ^ y „^ 
[0 15 2] 

ffHIV-l-IIIB) frmgags tz 9 _ 
[0 15 3] 

W ^.,fpNL4-3 (HIV-1-IIIB) , ft fe 

* nmm^mmvmt} it , ^sit $ * (4 v * * > - s * 
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[0154] 

now and Lane lJlfE> g^g) o jlLT> M^^S7^^ft^3Ji 

M#£iirt» fc««fc§*; (b) Ma^>/^s (^.«tifcii*jBt) tjg^-r* 

(0155] 

m^m^±Km^iitz^9>^9M mx, mints mm&4**i?tt) 

[0 15 6] 

f«f^^^-9— , ffll;ttf*g&ft# 5, 359,681^ (£OfB5fcrt3: } ±, #HSj; 
[0 15 7] 



< 56 > mt2 0 0 3-523 1 8 8 

fcv*t\ r*g#$tL3tj t^^mmi*, 

^•Offl^Srlg-*- Pierce Immunotechnology Catalog and Handbook, 

at A12-A13C1991)^Ha) 

[0 15 8] 
[0 15 9] 

*XO^>/^«tfe^ffi f ±, &fflfcifciijautf3*i* 0 aift#KBEftj<ottjR<oa« 
*$KWjM, ->JfH*TJVr^ ^ tfcfi h •> -f *- >™20 (Sigma Chemical C 

o., St Louis, Mo) ^i^Hf^^g^^^^^^^^ 

^«r^aa«*#«!S!i % Wx.**y >**««rft^aAayt (PBS) -c#jKs*L#4 

[0 16 0] 



W 003-523188 

[0161] 

*&g##Jfi, ^^coS^^ttlg-TS (fij£|fZymed Laboratories 
, San Francisco, CA&J: yf Pierce, Rockford, IL) A £ *L#-g> 0 

[0 16 2] 

[0 16 3] 
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[0164] 
[0 16 5] 

g~^500 ng*>ttfflTNfcS 0 ^J;^^ tjt j*S |» 

^Wii i * a Mm * m ^ r * as $ n# £ o 

[0 16 6] 

izm^biimz, (fJxli\ Burke etal.^ ±m . Tigges et al.j^ o 
[0167] 



^ nm2 003-523188 

[0 16 8] 

>^ a ^h?*L4 0 HH*cn*n*fktt, mmmmmmMMmm, w*>#mm« 

[0 1 6 9] 

££KJ:fK ^JSiff^Tjffl^jgg^a^nrigj-^-^ (Altman et al., Pro. N 
atl. Acad. Sci. USA 90:10330(1993); Altman et al . , Science 274:94(1996) 

fe> -ktiVKj v^-^xn^tgi fc**ELispar^^ (f t,*ta 0 eg* 

5£«fc «9 4?4 < fc fclOfeftfS^ft-C^S (Lalvani et al., J. Exp. Med. 186:859C1 
997); Dunbar et al . , Curr. Biol. 8:413C1998); Murali-Krishna et al., Irrm 
unity 8:177(1998)) 

[0170] 

mm 



C5o:) ^2 003-523 188 

[0171] 

-IfmmKB (PGR) K£ *)mmZtl%& Innis et al., PCR Protoco 

Is A Guide to Methods and Application (1990) ; ftgftff: #4, 683,202^ ^4, 
683,195^^^4,889,818-^; Gyllensten et al . , Pro. Natl. Acad. Sci . U 
SA 85: 7652-56 CL988) ; Ochman et al . , Genetics 120:621-230988); Loh et 
al., Science 243:217-20(1989) #M) o ^^If^^ m 

MmKm%}<Djjmz£*)^ m^fzteiKtm$ii?zmmtsj?t£< t ^m^m^ 

^•?ttH$jtft4 (Wilf, Sambrook et ak.jifla, o 
[0 17 2] 

HIV-1^ ^ ^ T'C^ai^Sr^f * GenBank^ j; ^Los Alamos^ 

<&»M*r*>f *fc«>2o (08) ) ( ^ ^^-f^qEWIftttLffiffe* 

LTffiUfco CLUSTALW (Thompson et al . , Nucleic Acids Res. 22:467 
3-80C1994)) £fflV>Tgfi^j£»J£-^ GDE (Smith et al . , CABIOS 10: 671-5 
0994)) *«V>TT^>j*>b*«« U ^LT7^iS?|Htiy^a 

> ^iM^fffflCfiL (Learn etal., ). Virol. 70: 5 720-30 (199 6)) ^ y 
[0 17 3] 



< 61 > #«2O03~523 I 8 8 

■fcft<DMm%miY i ^T}V* y Modeltest 3.0 (Posada and Crahdall, Bioinforma 
tics 14:817-80.998)) T^ffS Akaikeff ^^j:^ (AIQCAkaike, 

IEEE Trans. Autcm. Contr. 19: 716-23 C1974)) itM^TM%Ltz 0 *?7^4 

"C^oT, ^^^^¥»^^£-^«at^X^-§.^^ ( T 

: ¥«f* * K« : f A =0.3576, f c =0.1829, f c =0.2314, f T =0.2290 ; yf 

mm<r>m^=o-2447 : x^^**^ ? * u) =0.7623 •, mm.** y u v 

9 A (R) v J> V y *r*« ; c =1.7502, C =R<_ ,-=4.1332, R^ T =0.6825 
, Rc^ o =0.6549, R^ T =l o 

[0174] 

(r > hH) t'fu^-^jtt^^wti, PAur^^y g >4 .ob (Swo 

fford, PAUP 4.0: Phylogeneti c Analysis Using Parsimony (And Other Method 
s); Sinauer Associates, Inc. (2000)) (M 

Lfc e lOco-r^T^m^^, ra-M-^tt»**MffiL7t (LnL=-33585.74) 0 ^ 
I 0 1 7 5] 

ico^feSe^Jfi, ^<o^pr^ (VI, V2, V4^j:^V5) , frfccjffcgjj-fcfc 
»£«&v>4o^#i, QS tJM^ u 

, CDE (Smith et al . , ±m) *m»xm¥lZiLZ 0 **r*»*55*=. KvtL 



< 62 > 15*2 00 3-5 2 3 1 8 8 

[0176] 

r ^ >r > pt > > ii^ ^ § K tz mM izm-tzmsLT < ; mm\i*®itmz¥ 

$J U 3>k\a-^- 7 'a^7A MacClade^ - *> g > 3.08 a (Maddison and Mad 
dison. MacCiade-V\nalysis of Phylogeny and Character Evolution -Version 3 
. Sinauer Associates, Inc.C1992)) tfflV.fcitifeoWtt^^ftje^^ 

x^mwmmmzm^xmmLtio ^<dt < swmmit, Wisconsin^ 5^ , 

y*-*, (CCG) , /t^y H >10oB«CTlWNStA7E^n^9A46,tjr»i3K>«ffl 
(http://wwv.kazusa.or. jp/codon/cgi-bin/showcodon.cgi?specie 
s=H D mo«ap1ens + Egbpr1]) H^fl^ 3 K>I^T, t fffl^W 

[0177] 

(12 



^^@<7)^^|j ! i K -e^^_^^^ v , Ti/ ^ o ^^ Wrl4> in v1vo 

[0178] 



< 63 > #Si2 003-523188 

[0 17 9] 

[0 18 0] 
[0 28 1] 

(C) ?T=-y (G) (T) *#-r4^jc^te6,-f, m 

&ftv>te, s*v**K5&^jfe*fcv> ttrmcotS^^A-e^ft^^ 

[0 18 2] 



< 54 ) M2 00 3 -5 2 3 1 8 8 

^tt, jfsu^feT*4 0 sfei^fjfeffi^T?**)^ fe^i^asrflti-j-i^ 

«>fctt % IMWluiifflv^iis 0 «rffiSBfi-eo^5gsg<!5»#, Steffi 

t)±©*0«»t*fflV»4. A, C N G, TicWf 

& @E?|J ± <r> 2o co fflS|& JL h ft & 0 
[0 18 3] 
L (A) L (C) L (G) L (T) * 

gfrfcl 3 2 1.5 1 
§gf£;2 10 7 5 1 

[0 1 8 4] 
[II] 



AAt3 


GAt2 


3A11. 5 


TA11 


AC10 


GC9 


GC8. 5 


TC8 


AG8 


GG7 


GG6. 5 


TG6 


AT4 


CT3 


GT2. 5 


TT2 



tt; gt ct, at tg n cg % cg, AG, tc^ gc % cc, AC t\ ga n c\ aa 



C65 ^ S M 2003-523188 

(0 185] 

4*f«;^t<t& 0 U^t<tA«fefflJffil^«, tt^^^l^^^F>6^< 
[0 18 6] 



[0 1 8 7] 

*n$ft& 0 

[0 18 8] 
13 



< 66 ) mm.2 0 0 3-5 2 3 1 8 8 

(g£?IJ«-4) Cit^lM^'f JV^Be^lJfi. (98.48%) 

[0 18 9] 
[H2 J 



cCanc95-modl 


389 


98.48% 


cBR.92BR025 


376 


95.29% 


CBI.BU91073 7 


363 


9 1 .90% 


CIN.2106S 


368 


93.16% 


cIN.301905 


370 


93.67% 


cMW959.UGS453 


358 


90.63% 


cBW.96BW1210 


365 


92.41% 


CBI.BU910316 


367 


92.91% 


cZAMi76,US67?S 


352 


89.11% 


cM\V965.UG8455 


364 


92.15% 


cZAMl74.16.U86768 351 


88.86% 


c84ZR085.U88822 


322 


81.52% 


cSN.SE364A 


370 


93.67% 


CMW960.U08454 


365 


92.41% 


cBI.BU9108i2 


368 


93.16% 


CET.ETH2220 


358 


90.63% 


CBI.BU9I053 8 


361 


91.39% 


CIN.94IN 11246 


361 


91 .39% 


cBW.96BW15B03 


359 


90.89% 


CDJ.DJ259A 


355 


89.87% 


cBI.BU9!0213 


365 


92.41% 



(67) 
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[01903 
[13] 



CBW.96BW01B03 362 9] 65% 



CIND760.L07655 255 
cIM.301904 372 
CSO.SM145A 354 



64.56% 
94.18% 
S9.62% 

CCHN19.AF268277 356 9Q n% 

C1ND747.L07653 255 64 , 56 J 
CBW.96BW0402 364 92l5% 
cB].BU9106I] 367 
CBI.BU9 10423 359 



92.91% 
90.89% 
89.87% 



CBW.96BW17B05 355 

CBW.96BWO502 367 92m% 

CUG.UG26SA2 372 94.18% 

CZAM1S.L22954 365 92.41% 

clN.301999 368 93.16% 

C91BR15.U39238 371 93.92% 

CDJ.DJ373A 361 91.39% 

CBJ.BU9103 12 369 93.42% 

C93IN101.AJBO23SO4 365 92.41% 

CBW.96BW16B01 36! 91.39% 

CBW.96BW11B01 361 91.39% 

c3Ndiaiianc66 363 91,90% 



[0 19 1] 
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sWBLfco iWlfli, S^^^.j nyiH«^W»*3tlU, 98. 
WSiS^>fca6-e^ofc (Edmonson et a"I., 3, Virol. 72:405-140.998)) MRCA 

[0192] 

l tz o hiv-i^ ^ ^ y B^fc ^ ^ ;v ^ ^mi^mm * 3 - k-*-* 

M/NCLfc^ tfco ANC1 HIV-l-B Eiw^^^^ J: 

gpieOEhvgg^^^^^y^^^ KpANa $ ^HIV-l-^^ yB89.6gpl60En 
v £ « y ^ X 3 K£\ C0S7| H | &+ l: b7>X7x^ h L7t 0 t ft 

tO 19 3] 
f 0 1 9 4 3 



< 69 > 003-523188 

anci ^^mn-^mmt, nvmResmitkom^ »x»mK&»xa 

[0 19 5] 

&fektm%& 0 Lfc^x^y^y^-xmm^, mw&ziryji) 

[0 19 6] 
[0197] 



C 70 > #^2 003-523188 

^mmmte, mn^(Dm^co^LmKTT=.y (a> s^Mt^-v (G) ^^--r^ 
S-eAf ^(ic < [Rj tsa^*fti-) T?*»j#j6fc4e>, ^tt^s 0 i*tn«- 

[0 1 9 8] 

GATCCTG^ LT^£tlTV^ 0 -e-OfljOffSfeEjtf H^rtljSJliiLT/T? 

o 

[0 19 9] 

sb &j - m & m m t & & & t 1 1- & ® * ? tt ^ v, » 0 

1 0 2 0 0] 
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[0 2 0 1 ] 
114 J 
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is 4 cmmm-^i i > 

' il^S 1 ^ AGG «CATCCG CUGUCac CAGCACCTGT GGCGCTGSGG 
51 ^™ C IH CTWWBftTOC TGATGATCTG CTCCGCGGCC GAC-AAGCTGT 
^ : °»«CGTGT GGAAGGAGGC CACCACCACC 



Si CTGTTCTGCG CCAGCGACGC CaXgGC^C GACACCGAGG TCCAcSt 

201 GTGGGCCACC CACGCCTGCG TGCCCACCGA CCCCAACCCC CAGGAGGTGG 

251 ZSSSSS = ^s™2 1?™ ss 

351 
401 

50a 



30. GAG CAGATGC ACGAGGACAT CATCAGCCTG SS5£S 
35 1 CTGCGTGAAG TTAACCCCCC TGTC-CGTGAC CCTGAA^TGC ^CGACGACC 
TGCGCACCAA CGCCACCAAC ACCACCAACA GCAGCGCCAC CACCA^-ACC 
ACCAGCAGCG GCGGCGGCAC GATGGAGGGC GAGAAGGGCG ££S££5 
CTOCAGCTTC AACGTGACCA CCAGCATCCG CGACAAGATG GACT 
S 5i ACGCCCTGTT CTACAAGCTG GACGTGGTGC CCATCGACAA CGA^CW 
601 AACACCAACA ACAACACCAG CTACCGCCTC ATCAACTGCA ACACcts^^ 
651 GATCACCCAG GCCTGCCCCA AGGTGAGCTT CGAGCCCATC ™S 
0 ACTGCACCCC CGCGGGCTTC GCCATCCTGA AGTGCAACGA 2 

C^TCCGCCCC "A?™* ACCGTGCAGT GCACCCACGG 

iS^S™ GTGGTGAGCA CCCAGCTGCT GCTGAACC-GC AGCCTGGCCG 
8 Si AC-GAGoAGG? GGTGATCCGC AGCGAGAACT ?CACCGACAA CGrn^^ 
SOI ATCATCGTGC AGCTGAACGA GAGCGTGGAG ATCAACTGCA CGCGTCCC^ 
951 CAACAACACC CGCAAGAGCA TCCCCATCGG CCCTGGCC--C GCCCT-S 
1001 CCACCGGCAA GATCATCGGC GACATCCGCC AGGCcSg CaIcCtItCG 
CS1 CGAGCCAAGT GGAACAACAC CCTGAAGCAG ATCGTGACCA ATCTG-GCGA 
1101 GCAGTTCGGC AACAACAAGA CCACCATCGT GTTMACCM AGCAGCGGCG 
1131 GCGACCCCGA GATCGTGATG CACAGCTTCA ACTGCGGCGG CgS^CTTG 
^;^ CAACA <=«CCCAGCT GTTCAACAGC AC CTGGC ACT ™GGcIc 
US, CTGGGGCAAC AACAACACCG AGCGCAGCAA CAACGCCGCC GACGA-lfrr 
130! ACACCATCAC CCTGCCCTGC CGCATCAAGC AGATTATCAA ATGTGG^AG 
° A ^: GGGCA AGGCCATGTA CGCCCCCCCC ATCAGCGGCC AGATCCGCTG 
CAGCAGCAAC ATCACCGGCC TGCTGCTGAC TCGAGACS^ rrr*nrZ,l^. 
AGAACACCAA CAACACCGAC ACCGAGATCT rccGCCCCGG GGGCGGrnAf* 
ATGCGCGACA ACTGGCGCAG CGAGCTGTAC 

CGAGCCCCTG GC-CGTGGCCC CCACCAAGGC CAAGCGCCGC ^TGG GCACC 
GCGAGAAGCG CGCCGTGGGC APGCTGGGCG CCATGTTCC^ ^GGC^CCTG 

GGGCGCCGCC AGCATGACCC SSSg? 
r^rrr^'t. ^^ TGAGCG GGAT = G TGCA GCAGCAGAAC AACCTGCTGC 
AAGCAGC^GC r^S CACCTGCTGC AGCTGACCGT GTGGGGCATC 

^GCCCGCGT GCTGGCCGTG GAGCGGTACC TGAAGGACCA 
GCAGCTGCTG GGCATCTGG3 GCTGCAGCGG CAAGCTGATC TCC^APr" 

1( CG ^ GCCCTG ^-ACGCCAGC TGGAGCAACA AGaSggA £S££g£ 

195, AACAACATGA CCTGGATGGA GTGGGAGCGC GAGATCGACA ACTACArrrr 
200 CCTGATCTAC ACCCTGATC3 AGGAGAGCCA GAACCAGCAG GAGAACAAC^ 
2051 AGCAGGAGCT GCTGGAGCTG GACAAGTGGG CCAGO^G SSJSSc 
2101 GATATCACCA ACTGGCTGTG GTACATCAAG ATCTTCATCA ^TCmllr 

21s cggcctggtg ggcctgcgca tcgtgttcc-c cgtgSS? SS 

2201 GCGTGCGCCA gggctacagc CCCCTGAGCT ^CCAGACCCG 
2251 CCCCGCGGCC CCGACCGCCC CGAGGGCATC GAGGAGGAGG G-GCCAcrr 
23 CI CC-ACCGCGAC CGCAGCGGGC GCCTGGTGM SS GC^StCT 
GGGACGACCT GCGCAGCCTG TGCCTGTTCA GCTACCACCG CCt"gcg™ 
SS?™ r^™^ CATCGTGGAG cSSS GGCGCGGCTG 
Iaaga^CAG GGAACCTGCT GCAGTACTGG AGCCAGGAGC 
T^^ GAG CGCCG.GAGC CTGCTGAACG CCACCGCCAT CGCCGTGGCC 
iGGGCACCG ACCGCGTr.LT _* v - Jtl - tj Il «CC 



13S1 
HOI 
1451 
1501 A 
1551 
1601 
1651 
1701 
1751 
ISO! 
1651 G 
1301 



23C1 

2351 GGGACG 
2401 

2 4 SI GGAGGCCCTi 

25^ GAGGGCACCG ACCGCGTGAT CGAGGTGGtg CAGCGC^T 

«0I CCTGCACATC CCCCGCCGCA TCCCCCAGGG SSSS SS££ 



[0 2 0 2] 
t*5] 
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MRVXGIRIQW QHIWRWGTML LGMLMICSAA EKLWVTVYYG VPVWKEATTV lfca«t»i«v 
DTEVKNVWAT KACVPTDPNP QEWLENVTE NFNMVJKNNMV EQMHEDIISL WDQS'KP^K 
jrttCmnc TDDLRTNATN TTNSSATTNT 7SSGGGTMEG EXGEIOcS N^SlSS 
QKEYALFYKL DWPIDNDNN NTNNNTSYRL IHOJTSVITQ ACPKVSFBpi PlSSSS 
??JSS DKKF KGTGPCT ^ S TVQCTHGIRP WSTQLLl/WG SLaSeWIR S£S££ 
IIVQLMESVE INCTRPNNHT RXSIPIGPGR ALYATGKIIG DIRQAHCNLS rSSS^S 
IVTKLREQFG KNKTT1VFN T Q SSGGDPEIVM KSFNCGGEFF SsSs SS 
NNTERSNNAA DDKDTITLPC RIKQIINMWQ EVGKAMY.A PP t S GO S tJ2 Tf 
OTMENTNNTD TEI FRPGGGD MRDNWRSELY KYKWKIEPL SS JJS-SS 
HLGAMFLGFX. GAAGSTMGAA SMTLTVQARQ LLSGIVQQQN nuSJJSJ 22 
St™ ERYLKDQQLL GIWGCSGKLI CTTAVpXSs WSKKSLdS SSSSSS 
EIDNYTGLIY TLIEESQNQQ EKNEQELLEL DKWASLWNWF D I TNWLWYIX IFIMIVCrfv 
GLRIVFAVLS IVNRVRQGYS PLSFQTRLFA PRGPDRPEGI EEEGGERDrS mJSSw 
ALIWDDLRSL CLFSYHRLRD LLLIVARIVE LLQRRGWEAL KYWWlSyS 
LLNATAIAVA EGTDRVIEW QRACRAILHI PRRIRQGLER ALL SQELKNSAVS 



[ 0 2 0 3] 
[$6] 
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if e immzk ■. 3) 



ATGCGQGTGATGGGCATCCTGCGGAACTGCCAGCAGTGGTGGATCTGGC-GCATCCTGGGC 
T TC T GG ATG CTGA TGATCTGCAG CGTGATGGGC AACCTG TGGG TG ACCGTGT £ CTACGGC 

GTGCCCGTGTC-GAAGGAGGCC^AGACCACCCTGTTCTGCGCCAGCGACGCCAAC-GCCTAC 
G AGCG GG AGGTG CAC AA CGTGTGGGCCACCCACG CCTGCGT GCC CA C CG ACCC CAACCCC 

CAGGAGATGGTGCTGGAGAACGTGACCGAGAACTTCAACATGTGGAAGAACGACATGGTG 
GACCAGATC-CACGAGGACATCATCAGCeTGTGGGACCAGAGCCTGAAGCCCTGCGTGAAG 
CTGACCCCCCTGTGCGTGACCCTGAACTGCACCAACGTGACCAACACCAACAACAACAAC 
AACACCAGCATGGGCGGCGAGATCAAGAACTGCAGCTTCAACATCACCACCGAGCTGCGC 

oacaagaagcagaaggtgtacgccctgttctaccggctggacatcgtS 

AACAGCAACAGCAACAGCAGCGAGTACCGGCTGATCAACTGC.AACACCAGCGCCATCACC 
CAGGCCTGCCCCAAGGTGAGGTTCGACCCCATCCCCATCCACTACTGCGCCCCCGCCGGC 
TACGCCATCCTGAAGTGCAACAACAAGACCTTCAA.CGGCACCGGCCCCTGCAACAACGTG 
AGCACCGTGCAGTGCACCCACGGCATCAAGCCCGTGGTGAGCACCCAGCTGCTGCTGAAC 
GGCAGCCTGGCCGAGGAGGAGATCATCATCCGGAGCGAGAACCTGACCAACAACGCCAAG 
ACCATCATCGTGCACCTGAACGAGAC^GTGGAGATCGTGTGCACCCGGCCCAACAACAAC 




:atcatc 



iu ^'^^" TC """GAGAAGGAGTGGAACAAGACCCTGCAG 
CGGGTGGGCAAGAAGCTGAAGGAGCACTTCCCCAACAAGACCATCAAGTTCGAGCCCAGC 
AGCGGCGGCGACCTGGAGATCACCACCCACAGCTTCAACTGCCGGGGCGAGTTCTTC^AC 
TGCAACACCAGCAAGCTGTTCAACAGCACCTACAACAGCACCAACAACGGCACCACCAGC 
AACAGCACCATCACCCrGCCCTGCCGGATCAAGCAGATCATCAACATGTGGCAGGGCGTG 



-«^^^^-^^-i^i.<.uuUGACGGCGGCAACACCAACAACACCACCGAGACCTTCCGGCCC 

S^^^a^tgcgggacaactggcggagcgagctg^^ 

ATC AAG C C CCTGGG CGTGG C CCCCACCGAGGCCAAG CGGCGGGTGGTGGAGCGGGAGAAG 

cgc^ccgtgggcatcggcgccgtgttcctgggcttcctgggcgccgccgS 

GGCGCCGCCAGCATCACCCTGACCGTGCAGGCCCGGCAGCTGCTGAGCGGCAT-CGTGCAr 
CAGCAGAGC.^.CCTGCTGCGGGCCATCGAGGCrrA^^n^t;™^*5?ISS^ 




^,^^^^^^ AVJiw ^. 0 ^^^^^^ iu ^ i ^ bcCATCGAGCGG 

cagctgctgggcatctggggc^ 

AACAGCAGCTGGAGCAACAAGAGCCAGGACGACATCTGGGACAACATGACCTGGATGCAG 

tgggaccgggagatcagcaactacaccgacaccatctaccggctgctggaggacag?Sg 
aaccagcaggagaagaacgagaaggacctgctggccctggacagctggaagaacSgtgg 

AACTGGTTCGACATCACCAACTGGCTGTGGTACATCAAGArCTrCATCATGATCGTGGGr 
GGCCTGATCGGCCTGCGGATCATCTTCGCCGTGCTGAGCATCGTGAACCGGG^^GCG 

^ctacagccccctgagcttccagaccctgacccccaacccccggggcccc2a2cSS? 
ggcggcatcgaggaggagggcggcgagcaggaccgggaccggagcatccggctgS 

GGCTTCCTGGCCCTGGCCTGGGACGACCTGCGGAGCCTGTGCrTGTTCAGC^ACCA^rr 

ctgcgggacttcatcctgatcgccgcgosgggcgtgaacctgctggS 

cggggcctgcagcggggctgggaggccctgaj.gtacctgggcagcctgg?^ 

ggcctggagctgaagaagagcgccatcagcctgctggacaccatcgccatcgccgtggcc 

gagggcaccgaccggatcatcgagctggtgcagcggatctgccgggccatccgcaacat^ 

ccccggcggatccggcagggcttcgaggccgccctgcagtga 



[0 2 0 4] 
[He 7] 



#*2003~523 188 



(mm^ : 4) 

MR\a<GILRRCQQWWIWGILGFV;MLMICSV>K3NUWTV\'YGV?WKEAKTT 
L F CA S D AKA Y E R E VHNVWATHAC V PT DP KPQ E KVLEMVTEN FNWW KKDMV 
DQMHEDI I SLWDQSLKPCVXLT PLCVTLNCTNVTNTNNNNNTSMGGE J KN 
CSFNITTELBDKKQKVYAljPTfRLDIVPLKENSNSNSSEYRLINCNTSAIT 
QACPKVSFDPIPIHYCAFAGYAILKC1WKTFNGTGPCNNVSTVQCTHG1K 
P WSTQLLLNGS LAEEE III RSENLTNNAKT 1 3 VHLNES VE I VCTR PNNN 

TRKS1RIGPGQTFYAXGDIIGDIRQAHCNISEKEWNKTLQRVGKKLKEKF 
PNKTIKFEPSSGGDLEITTHSFNCRGEFFYCNTSKLFNSTYHSTNNGTTS 
NSTITLPCRIKQIINMWQGVGRAMYAPPIAGMITCKSJMTGLLLTRDGGM 
TNNTTETFRPGGGDMRDNWRSELYKYKWEIKPLGVAFTEAKRRWEREK 
RAVG IGAVFLGFliGAAGSTMGAAS ITLTVQARQLLSG IVQQQSNLLRAI E 
AQQKMLQLTVWG I KQLQTRVLA I ERYLKDQQLLGI WGC SG KL I C TTAVPW 
NSSWSNKS QDD I WDNMTWi QWDRE I S N YTDT I YRLLED SQNQQEKN EKD L 
IALDfiWKNLWNWFDITWWLWyi KIPIMIVGGLIGLRII FAVLS IVMRVRQ 
GYSPLSFQTLTPNPRGPDRliGGIEEEGGEQDRDRSIRLVSG^LAWWDDL 
RSLCLFSYHRLRDFILIAARGVNLLGRSSLRGLQRGWEALKYLGSLVQYW 
GLELKKSAI SLLDTIAIAVAEGTDRI I ELVQRICRA1 RNI FRRI RQGFEA 



[ 0 2 0 5 ] 
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^8 CiE5lJ## : 5) 



CTGTTCTGCGCCAGCGACGCCAAGGCTTACGACACCGAGGTCCACAACGT 

GA GCAv,ATGCACGAGGACATCATCAGCCTGTGGGACC\GAGCCT-Jl - rc~ 
CTG CG TGAAGTTAACCCCC CTGTG ^GTGACCCTGAACTGCACCG ACGACC 

CrGcSS^f^ C ™GAGGCCGAGAAGGGCGAGATCAAGAA 
^^^"^^^ACC A CCAGCATCCGCGACAAGATGCAGAA.GGAGT 
^^:" TijTTCjACAAGCTCGA CGTGGTGCCCATCGACAACGAW^CAAr 
AACACCAACAACAACACCAOCTACCGCCTCATCAAr^^^^ 



~ * ^^^GCTTCAACTGCGGCGGCGAAT' r CTTC 
^"^ CAG « CC ^CTGTTCAACAGCACC7GGCACTTC^CGGcIc 

^gggcaacaac^caccgagcgcagcmcaacgccgSc^S 

ACACCATCACCCTGCCCTGCCGCATCAAGCAGATCATCAACMGT-lr^ 
GAGGTGGGCAAGGCCATGTACGCCCCCCCCATCAGCGGrcAGATCCGCTG 
CAGCAGCAACATCACCGGCCTGCTGCTGACTCGAGA^GCGGCAACA^CG 

^" ccmc ^ caccga « ggg agatcttccgccccgggggSgmac 

C^.OCC- CTGGGCGTAGCAC CC ACCAAGGCAAAG AGAAGARTrr Tl ~r * - , 

gagaaaaaa.gcgcagtgggaatgctaggag^tg?^cttggg-ct^ 

G3AGCAGCAGGAAGCACTATGGGCGCAGCGTCAATGACGCTGAGGrTA"a 

GGCCAGACAATTATTGTCTGGTATAGTGCAGCAGCAGAACAATCT^C^rA 
GGGC'f ATTfiRrsnr-fir- k » „„ ^ ™ „ ^-^^AATCTGC i GA 




.TGTGCCTTGGAATGCTAGCTGGAGCAAXAAGAGCCTGGAa^GA-CT-r 
AACAACATGACCrGGArcGAGTGGGAGCGCGAGATCGACAACTACA rrr" 

AGCAGGAGCTGCTGGAGCTGGACAAGTGGGCr-AnrrT^^:^^? 



GGGACGACCTGCGGAGCCTGTGCCTCTrCAGCTACCA-CGC'TGAr^nJ 
"ACTCTTGATTGTAGCGAGGATTC^GGAACTTrT-rrf^r^ " ° 



[0 2 0 6] 

9 3 
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t9 CBBJIJM : 6) 

ATGAQAGTGATGGGGATACTGAGGAATTGTCAACAATCGTGGATATGGGG 
CATCCTAGC-CTTTTGGATGCTAATGATTTGTGACGTGATGGGCAACCTGT 
GGGTG ACCG TGTACT ACGGCGTGC CCGTGTGG AAGG AGGCC AAGA CCACC 
CTGTTCTGCGCCAGCGACGCCAAGGCCTACGAGCGGGAGGTGCACAACGT 
GTGGGCCACCCACGCCTGCGTGCCCACCGACCCCAACCCCCAGGAGATGG 
TGCTGGAGAACGrGACCGAGAACTTCAACATGTGGAAGAACGACATGGTG 
G ACCAG ATG CACGAGG ACATC ATC AGCCTGTGGG AC C AG AGCC TG AAGC C 
GTGCGTGAAGCTGACCCCCCTGTGCGTGACCCTGAACTGCACCAACGTGA 
C CAAC ACCAA CAACAACAACAACACCAG CAT GGG CGGC GAGA T C AAG AA C 

TGCAGCTTCAACATCACCACCGAGCTGCGGGACAAGAAGCAGAAGGTGTA 
CGCCCTGTTCTACCGGCTGGACATCGTGCCCCTGAACGAGAACAGCAACA 
CCAACAGCAGCGAGTACCGGCTGATCAACTGCAACACCAGCGCCATCACC 
CAGGCCTGCCCCAAGGTGAGCTTCGACCCCATCCCCATCCACTACTGCGC 
CCCCGCCGGCTACGCCATCCTGAAGrGCAACAACAAGACCTTCAACGGCA 
CCGGCCCCTGCAAC AACGTGAGCACOSTGCAGTGC ACCC ACGG C A T CAAG 
CCCGTGGTGAGCACCCAGCTGCTGCTGAACGGCAGCCTGGCCGAGGAGGA 
GATCATCATCCGGAGCGAGAACCTGACCAACAACGCCAAGACCA7CATCG 
T G C A C CrG AA C G A G AGC G TG G AG AT CG TG TG C AC C CGG C C CAA C AAC AAC 
AC C CGG AAG A G CAT CCGG ATCGG CCCCGGC C AG ACCTT CTACG CC ACCGG 
CGACATCATCGGCGACATCCGGCAGGCCCACTGCAACATCAGCGAGAAGG 
A G T G G AAC AAG A C C CTG C A G C GGG TGGG CAAG AAG C TG AAGG AGC AC TTC 

CCCAACAAGACCATCAAGTTCGAGCCCASCAQCGGCGGCGACCTGGAGAr 
CACCACCCA C AGCTTCAACTGC CGGGG CG AG TT C T T CT A CTG C AA CACCA 

GCAAGCTGTTCAACAGCACCTACAACAGCACCAACAACGGCACCACCAGC 
AACAGCACCArCACCCTGCCCTGCCGGATCAAGCAGATCATCAACATGTC 
GCAGGGCGTGGGCCGGGCCATGTAOGCCCCCCCCATCGCCGGCAACA^CA 
CCTGCAAGAGCAACATCACCGGCCTGCTGCTGACCCGGGACGGCGGCAAC 
^CC^C^CACCACCGhGACCTTCCGGQCCGGCGGCGGCGACATQCGGGA 

CAACTGGCGGAGCGAGCTGTACAAGTACAAGGTGGTOGAGATCAASCCCC 
TGGG CG T A GCACCCACT G AGGC AAAAAGGAG A G T GG TGGAGAG A G AAAAA 
A GAG C AGTG G G AATAG G AG CTG TGTT C CTTGGG TT CT TGGG A G C AGC AGG 
AAGCACTATGGGCGCGGCGTCAATAACGCTGACGGTACAGGCCAGACAAT 
TATTGTCTGGTATAGTGCAACAGCAAAGCAATTTGCTGAGGGC^ATAGAG 
GCGCAA C AG C ATATGTTGC AACTC A CGGTCTGGGGCATTAAG C AG CTCCA 
G AC AAGAGT C CTGGCT AT AG AAAGATA CCTAAAGGAT C AGCAG CT CCTGG 
G CATTTG GGG C TGC T C T GG AAAA- CT CA TC TGCACCA CTGCTGTG C CT TG-~ 

AACTCTAGCTGGAGCAACAAGAGCCAGGACGACATCTOGGACAACATGAC 
C TGGATG CAGTGGGA CCGGG AGATCAGCAACTA C AC CGACACCA ^ T ACC 
GGCT3CTGGAGGACAG CC AG AAC C AGC AGG AG AAG AA CGAGAAGG ACCTG 
CTGGCCCTGGACAGCTGGAAGAACCTGTGGAACTGGTTCGACATCACCAA 
CTGGCTGTGGTACATCAAGATCTTCATCATGATCGTGGGCGGCCTQATCG 
G CCTG CGGATC AT CTTCGCCG TG CTG AGCATCGTG AA C C GGGTG CGGCAG 

GGCTACAGCCCCCTGAGCTTCCAGACCCTTACCCCAAACCCGAGC3GACC 
CG ACAGG CT C GGA&GAA T CGAA G AAGAAGG TGGAGAG CAA GACAG AG fl CA 

CSArcCATTCGATTAGTGAGCGGATTCTTAGCACTGGCCTGGGACGACCTG 
CGG AGC CTGTGCCTCTT CAGCTA ccaccgattg agagac?tcatattga t 

TG CAGCC AGAGGGTGGGAA CTT CTGGGACGC AGCAGTCTCAGGGG ACTGC 

agagggggtgggaagcccttaagtatctgggaagtcttgtgcagtattgg 
ggtctggagctaaaaaagagtgctattagcctgctggacaccatcgccat 

CGCCGTGGCCGAGGG CACCG ACCGG ATCATCGAGCTGG TGC AGCGGATCT 

GCCGGGCCATCCGGAACATCCCCCGGCGGATCCGGCAGGGCTTCGAGGCC 
GCCCTGCAGTGA 
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SEQUENCE LISTING 

UNIVERSITY OF WASHINGTON 

<12Q> AIDS i^JCESTRAL VIRUSES AND VACCINES 

<13Q> X6336-13-1PC 

<14D> PCT/US01/ 
<14L> 2001-02-16 

<150> USSN 60/183,659 
<15I> 20aO-02-IB 

<160> 23 

<170?- Patentln Ver* 2,1 

<21Q> l 
<2li> 2S51 
<212> I>ltfA 

<i2!3> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Ancestral 
KIV-l gro-up M, subtype B, env sequence. 

<400> 1 

atgcgcgtga agggcatecg caagaaetac cagcacccgt ggcgctgggg caccatgctg 60 
ctggggatgc tgatgatcfcg ctccgcggcc gagaagotgt gggtgaccgt gtactacggc 120 
gtgcccgtgt ggaaggaggc caccaccacc ctgttctgcg ecagcgacgc caaggcttac 1B0 
gacaccgagg tccacaacgt gtgggccacc cacgcctgcg tgcccaccga ccccaacccc 24 0 
caggaggtgg tgctggagaa cgtgaccgag aacttcaaca tgtggaagaa caacatggtg 3 00 
gagcagatgc acgaggacat catcagcctg tgggaccaga gcctgaagce ctgcgtgaag 3 60 
ttaacccccc tgfcgcgtgac cctgaactgc accgacgacc tgcgcaccaa cgc^ccaac 420 
accaccaaca gcagogccac caccaacacc accagcagcg gcggcggcac gatggagggc 430 
gagaagggcg agatcaagaa ctgcagcttc aacgtgacca ccagcatceg cgacaagatg 540 
cagaaggagt acgccctgte ctacaagctg gacgtggtgc ccatcgacaa cg 5 caacaac GOO 
aacaccaaca acaacaccag ctaccgccLc stcaactgca acaccagcgt gatcacccag S6G 
gcctgcccca aggtgagctt cgagcecatc cccatccact actgcacccc cgccggcttc 720 
gccatcctga agtgcaacga caagaagfctc aacggcaccg gcccctgcac caacgtgagc 730 
accgtgcagt gcacccacgg catccgcccc gtggtgagca cccagctgct gctgaacggc 840 
agcctggccg ^ggaggaggt ggtgatccgc agcgagaact tcaccgacaa cgccaagacc SOD 
atcatcgtgc agctg^acga gagcgtggag atcaactgca cgcgtcccaa caaca&cacc 960 
cgcaagagca tcgccstcgg ccctggccgc gccctgtacg ccaccggcaa gatcatcggc 102 0 
gaeatccgcc aggcccacfcg caaccfcgtcg cgagccaagt ggaacaacac ectg&agcag 1080 
atcgfcgacca agctgcgcga gcagttcggc aacaacaaga ccaccatcgt: gttcaaccag 114 Q 
agcagcggcg gcgaccccga gatcgtgatg cacagcttca aetgcggcgg cgaatbcttc 12 0 0 
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tactgcaaca gcaeccagct gttcaacagc 
aacaacaccg agcgcagcaa caacgccgcc 
cgcarcaagc agatcatca«i catgtggcag 
afccagcggcc agafcccgctg cagcagcaac 
ggcaac&scg agaacaccaa caacaccgac 
atgcgcgaca actggcgcag cgagctgtac 
ggcgtggccc ccaccaaggc caagcgccgc 
atgctgggcg ccatgttcct gggcttcctg 
agcatgaccc: tgaccgtgca ggcc.cgccag 
aacctgctgc gcgccatcga ggcccagcag 
aagcagctgc aggcccgcgt gctggccgtg 
ggcatctggg gctgcagcgg caagctgatc 
tggagcaaca agagcctgga caagatctgg 
gagatcgaca actacaccgg cctg?,tctac 
gagaagaacg agcaggagct gctggagctg 
gatatcacca actggctgtg gtacatcaag 
ggcctgcgca tcgtgttcgc cgtgctgagc 
cccctgagct tccagacccg cctgcccgcc 
9£S£aggagg gcggcgagcg cgaccgcgac 
gccctgatct gggacgacct gcgcagcctg 
ctgctgctga tcgtggcccg catcgtggag 
aagtattggt ggaaccxgct gcagtactgg 
ctgctgaacg ccaccgccat cgccgt.ggcc 
cagcgcgcct gccgcgccat cctgcacgtc 
gccctgctgt ga 



acctggcact tcaacggcac ctggggcaac 1260 
gacgacaacg acaccatcac cctgcectgc 1320 
gaegtgggca aggceatgta cgcccccccc 1380 
atcaccggcc tgctgc;tgac tcgagacggc 1440 
accgag&tct tccgccccgg gggcggcg^s 1300 
aagtacaagg tggtgaagat cgagcccctg 1560 
gtggtgcagc gcgagaagcg cgccgtgggc 162 0 
ggcgccgccg geagcaccat gggcgccgcc 168 0 
ctgctgagcg gcatcgtgca gcagcagaac 1740 
cacctgctgc agctgaccgt gtggggcatc leoo 
Sragcggtacc fcgaaggacca gcagctgrctg 1860 
tgcaccaccg cggtgccctg gaacgccagc 3 920 
aacsiacatga cctggatgga gtgggagcgc 19S0 
accctgstcg aggagagcca gaaccagcag 2040 
gacaagtggg ccagcctgtg gaactggttc 2100 
atcttcatca tgatcgtggg cggcctggtg 21S0 
atcgtgaacc gcgtgcgcca gggctacagc 2220 
ccccgcggcc ccgaccgccc cgagggcatc 2260 
cgcagcgggc gcctggtgaa cggcttcctg 2 34 0 
tgcctgttca gctaccaccg cctgcgcg&c 2400 
ctgctgggcc ggcgcggctg ggaggccctg 24 60 
agccaggagc tgaagaacag cgccgtgagc 2 520 
gagggcaccg accgcgtgat cgaggbggtg 2580 
cccegcogca tccgccaggg cctggagcgc 2640 

2€52 



<2X0> 2 
-c211> £33 
<212> PRT 

<2I3> Artificial Sequence 
<220> 

«223:> Description of Artificial Sequence: Ancestral 
KIV-1 group M, subtype B, env sequence. 

<400> 2 

Met Arg Val hys Gly lie Arg I>ye Abu. Tyr Gin His Leu Trp Arg Trp 
1 5 10 is 

Gly Thr Met Leu Le\* Gly Mat Leu Met He Cys Ser Ala Ala Glu Lyfe 
20 25 30 

Leu Trp Val Thr Val Tyr Tyr Gly Val Pro Val Trp Lys Glu Ala Thr 

40 45 

Thr Thr Leu Phe Cys Ala Ser Asp Ala Lys Ala Tyr Asp Thr Glu Val 
50 55 60 
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His Asn Val Trp Ala Thr His Ala Cys Val Pro Thr Asp Pro Asn Pro 
€S 70 ?5 so 

Gin Glu val Val Leu Glu Asn Val Thr Glu Asn Phe Asn Met Trp Lys 
85 90 95 

Asn Asn Met Val Gru Gin Met His Glu Asp lie He Ser Leu Trp Asp 
100 1.05 no 

01 n Ser Leu Lys Pro Cys Val Lys Leu Thr Pro Leu Cys Val Thr Leu 
115 120 125 

Asn cys Thr Asp Asp Leu Arg Thr Asn Ala Thr Asn Thr Thr Asn Ser 
130 135 i4Q 

Ser Ala Thr Thr Asn Thr Thr Ser ser Gly Gly Gly Thr Met Glu Gly 
14S 130 155 i 6 o 

Glu Lys Gly Glu Tie Lys Asn Cys Ser Phe Asa Val Thr Thr Ser lie 
165 170 175 

Arg Asp Lys Met Gin Ly« Glu Tyr Ala Leu Phe Tyr Lya Leu Asp Val 
130 185 19q 

Val Pro lie Asp Asn Asp Asn Asn Asn Thr Asn Asn Asn Thr Ser Tyr 
135 200 205 

Arg Leu lie Asn Cys Asn Thr Ser Val He Thr Gin Ala Cys Pro Lys- 
210 215 220 

Val Ser Phe Glu Pro He Pro lie His Tyr Cys Thr Pro Ala Glv Phe 
22 $ 230 235 * 240 

Ala He Leu Lys Cys Asn Asp Lys Lye Phe Asn Gly Thr Gly Pro Cys 
245 250 255 

Thr Asn Val Ser Thr Val Gin Cys Thr His Gly He Arg Pro Val Val 
260 265 270 

Ser Thr Gin Leu Leu Leu Asn Gly Ser Leu Ala Glu Glu Glu val Val 
275 280 2S5 

He Arg Ser Glu Asn Phe Thr Asp Asn Ala Lys Thr He He Val Gin 
230 295 300 

Leu A*m Glu ser Val Glu He Asn Cys Thr Arg Pro Asn Asn Asn Thr 
305 310 3is 32D 



(82) 
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Arg Lys Sex He Fro Xle Gly Pro Gly Arg Ala Leu Tyr Ala Thr Gly 
i25 330 335 

Lye lie He Gly Asp lie Arg Gin Ala His Cys Asn Leu Ser Arg Ala 
3^0 345 350 

Lys Trp Asn Asn 'Thr Leu Lys Gin lie Va.1 Xhr Lys Leu Arg Glu Gls 
355 360 365 

Phe Gly Asn Asa Lys Thr Thr He Val Phe Asn Gin Ser Ser Gly Gly 
370 375 380 

Asp Pro Glu lie Vstl Met His Ser Phe Asn Cys Gly Gly Glu Phe Fbe 
33Q 335 400 

Tyr Cys Abu Ser Thr Gin L&u Phe Asn Ser Thr Trp ais Phe Asn Gly 
405 410 

Thr Trp Gly Asn Asn Asn Thr Glu Arg Ser Asn Asn Ala Ala Asp Asp 
420 425 430 

Asn Asp Thr lie Thr Leu Pro Cys Arg lie Lys Gin lis* He Asn Met 
435 440 445 

Trp Gin Glu Val Gly Lys Ala Met Tyr Ala Pro Pro lie Ser Gly Gin 
450 4^5 4 £ & 

lie Arg Cys Ser Ser Asn Xle Thr Gly Leu Leu Leu Thr Arg Asp Gly 
465 470 475 480 

Gly Asn Asn Glu Asn Thr Asn Asn Thr Asp Thr Glu lie Phe Arg Pro 
485 490 495 

Gly Gly Gly Asp Met Arg Asp Asn Trp Arg Ser Glu Leu Tyr Lys Tyr 
500 505 $20 

Lys Val Val Lys He Glu Pro Leu Gly Val Ala Pro Thr Lys Ala Lys 
515 520 525 

Arg Arg Val Val Gin Arg Glu Lys Arg Als Val Gly Met Leu Gly Ala 
530 535 540 

Met Phe Leu Gly Phe Leu Gly Ala Ala Gly Ser Thr Met Gly Ala Ala 
545 550 555 550 

Ser Met Thr Leu Thr Val Gin Als Arg Gin Leu Leu Ser Gly lie Val 
565 5?0 575 
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Gin Gin Gin Aen Asn Leu Leu Arg Ala lie Glu Ala Girt Gin His Leu 
580 585 590 

Leu Gin Leu Thr Val Trp Gly He Lys Gin Lsu Gin Ala Arg Val Leu 
595 600 6 05 

Ala Val Glu Arg Tyr Leu Lys Asp Gin Gin Leu Leu Gly He Trp Gly 
610 615 620 

Cys Ser Gly Lys Leu He Cys Thr Thr Ala Val Pro Trp As* Ala Ser 
e2S 63D 63 5 S4Q 

Trp Ser Asn Lys Ser Leu Asp Lys He Trp Asn Asa Met Thr Trp Met 
^ 45 650 655 

Gin Trp Glu Arg Glu He Asp Asn Tyr Thr Gly Leu He Tyr Thr Leu 
6SQ 665 670 

He Glu Glu Sex Gin Asn Gin Gin Glu Lys Asn Glu Gin Glu Leu Leu 
ff75 680 68S 

Glu Leu Asp Lys Trp Ala Ser Leu Trp Asn Trp Phe Asp He Thr Asn 
&s >0 635 700 

Trp Leu Trp Tyr He Lys He Phe He Met: He Val Gly Gly Leu val 
70S 71C 715 720 

Gly Leu Arg lie Val Phe Ala Val Leu Ser He VaL Asn Arg Val Arg 
725 730 735 

Gin Gly Tyr Ser Pro Leu Ser Phe Gin Thr Arg Leu Pro Ala Pro Arg 
74 $ 745 75Q 

Gly Pro Asp Arg Pro Glu Gly He Glu Glu Glu Gly Gly Glu Arg Asp 
755 7SQ 

Arg Asp Arg Ser Gly Arg Leu Val Asn Gly Phe Leu Ala Leu He Trp 
770 775 7S0 

Asp Asp Leu Arg Ser Leu Cy& Leu Phe ser Tyr His Arg Leu Arg Asp 
785 795 80Q 

Leu Leu Leu He Val Ala Arg He Val Glu Leu Leu Gly Arg Arg Gl y 
805 3io 315 

Trp Glu Ala Leu Lys Tyr Trp Trp Asn Leu Leu Gin Tyr Trp Ser Gin 
B2 ° 325 83o 



(84) 
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Glu Leu Lys Asn Ssr Ala Val Ser Leu Leu' Asn. Ala Thr Ala He Ala 

B40 e4S 

Val Ala Glu Qly Thr Asp Arg Va.1 Us Glu Val Val Gin Ala Cys 

650 855 8SQ 

Arg Ala He Leu His lie Pro Arg Arg He Arg Glu Gly Leu Glu Arg 
S7C s?5 880 

Ala Leu Leu 



<21Q> 3 
<211^ 25S1 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Ancestral 
HIV-i group M, subtype C r env sequence. 

<400* 3 

atgcgggtga tgggeatcct gcggaactgc cagcagtggt ggatctgggg catcctgggc 60 
ttctggatgc tgatgatctg cagcgtgatg ggcaacctgt gggtgaccgt gtactacggc 120 
gtgcccgtgt ggaaggaggc caagaccacc ctgttctgcg ccagcgacgc caaggcctac 180 
gagcgggagg tgcacaacgt: gtgggccacc cacgcctgcg tgcccaccga ccccaacccc 240 
caggag^tgg tgctggagaa cgtgaccgag aacttcaaca tgtggaagaa cgacatggtg 3 00 
gaccagatgc acgaggacst catcagcctg cgggaccaga gcctgaagcc ctgcgtgaag 360 
ctgacccccc tgtgcgtgac cctgaactgc accaacgtga ccaacaccaa caacaacaac 420 
aacaccagca tgggcggcga gatcaagaac tgcagcttca acatcaccac cgagctgcgg 480 
gacasgaagc agaaggtgr.a cgccctgttc taccggctgg acatcgtgcc cctgaacgag 540 
aacagcaaca gcaacagcag cgagtaccgg c-gatcaact gcaacaccag cgccatcacc 600 
caggcctgcc ccazggusag cttcgacccc atccccatcc actactgcgc ccccgccggc 660 
tacgccatcc tgaagtgcaa caacaagacc ttcaacggca ccggcccctg caacaacgtg 72 0 
agcaccgtgc agtgcaccca cggcatcaag cccgtggtga gcs.ccca.gct gctgctgaac 7 30 
ggcagcctgg ccgaggagga gatcatcatc cggagcgaga acctgaccaa caacgccaag 840 
accatcafccg tgcacctgaa cgagagcgtg gagatcgtgt gcacccggcc caacaacaac 900 
acccggaaga gcatccggat cggccccggc cagaccttct acgccaccgg cgacatcatc 96 0 
ggcgacatcc ggcaggccca ctgcaacatc agcgagaagg agtggaacaa gaccctgcag 1020 
cgggtgggca agaagctgaa ggagcacttc cccaacaaga ccatcaagtt cgagcccagc 10 8G 
agcggcggcg acctggagat caccacccac agcttcaact gccggggcga gttcttctac 1140 
tgcaacacca gcaagctgtt caacagcacc tacaacsgca cca.&v&aca 9 caccaccagc 1200 
aacagcacca tcaccctgcc ctgccggatc aagcagatca tcaacatgtg gcagggcgtg 1260 
ggccgggcca tgtacgcccc ccccatcgcc ggcwcatca ccxgcaagag caacatcacc 132 0 
ggcctgctgc tgacccggga cggcggcaac accaacaaca ccaccgagac cttccggccc 1360 
ggcggcggcg acatgcggga caactggcgg agcgagctgt acaagtacaa ggtggtggag 144 0 
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atcaagcccc tgggcgtggc cccczccgag 
cgggccgtgg gcatcggcgc cgtgfctcctg 
ggcgccgcca gcatcaccct gaccgtgcag 
cagcagagca acctgctgcg ggccatcgag 
tggggcatca agcagctgca gacccgggtg 
cagctgctgg gcatctgggg ctgcagcggc 
aacagcagct ggagcaacaa gagccaggac 
tgggaccggg agatcagcaa ctacaccgac 
aaccagcagg agaagaacga g^aggacctg 
aactggtbcg acatcaccaa ctggctgtgg 
ggcctgatcg gcctgcggat catcttcgcc 
ggcfcacagcc ccctgagctt ccagaccctg 
ggcggcatcg a9gaggaggg cggcgagcag 
ggcttcctgg ccctggcctg ggacgacctg 
ctgcgggact tcatcctgst egccgcccgg 
cggggcctgc agcggggctg ggaggccctg 
ggcctggagc tgaagaagag cgccatcagc 
gagggcaccg accggatcat cgagctggtg 
ccccggcgg& tccggcaggg ctfccg&ggcc 



gccaagoggc gggtggtgga gcgggagaag 1500 
ggcttcctgg gcgccgccgg cagcaccatg 1560 
gcccggcagc tgctgagcgg catcgtgcsg 162C 
gcccagcagc acatgctgca gctgaccgtg 16 80 
ctggccatcg agcggtacct gaaggaccag 174 0 
aagctgatct gcaccaccgc cgtgccctgg 1S00 
gacatctggg acaacatgac ctggatgcag I860 
accatctacc 9gctgctgga ggacagccag 1920 
cfcggccctgg acagctggaa gaacctgtgg 13SQ 
tacatcaaga tcttcatcat gatcgtgggc 2040 
gtgcfcgagca tcgtgaaccg ggtgcggcag 2IDD 
acccccaacc cccggggccc cgaccggctg 2160 
gsccgggacc ggagcatccg gctggtgagc 222 0 
cggagcctgt gcctgttcag ctaccaccgg 2280 
ggcgtgaacc cgctgggccg gagcagcctg 234 0 
aagtacctgg gcagcctggt gcagtactgg 2 40 0 
ctgctggaca ccatcgccat cgccgtggcc 2 46 0 
cagcggstct gccgggccat ccggaacatc 2520 
gccctgcagt, ga 2562 



<210> 4 
<221> 8S2 
<212> PIRT 

<223> Artificial Sequence 
<220> 

<222> Description of Artificial Sequence: Ancestral 
H1V-1 group M, subtype C, env sequence. 

<40 0> 4 

Met Arg val Met Gly lie Leu Arg Abu Cys Gin Gin Trp Trp lie Trp 
1 5 10 15 

Gly lie Leu Gly Phe Trp Met Leu Met tie Cys Ser Val Met Gly Asm 
20 25 30 

Leu Trp Val Thr Val Tyr Tyr Gly val Pro Val Trp Lys Glu Ala Lys 
35 40 45 

Thr Thr Leu Phe Cys Ala Ser Asp Ala Lys Ala Tyr Glu Arg Glu Val 
SO 55 60 

His Asn Val Trp Ala Thr His Ala Cys Val Pro Thr Asp Pro Asn Pro 
65 70 75 eo 



Gin Glu Met Val Leu Glu Asxi Val Thr Glu Asn Phe Asn Met Trp Lys 
35 90 ss 



(86) 
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Asn Asp Met Val Asp Gin Met His Glu Asp He He Ser Leu. Trp Asp 
100 105 no 

Gin Ser Leu Lys Pro cys Val Lys Leu Thr ?ro Leu Cys Val Thr Leu 
US 12Q X25 

Asn Cys Thr Asn Val Thr Asn Thr Asn Asn Asn Asn. Asn Thr Ser Met 
130 135 140 

Gly Gly Glu lie Lys Asn Cys Ser Phe Asn lie Thr Thr Glu Leu Arg 
145 150 155 iso 

Asp Lys Lys Gin Lys Val Tyr Ala Leu Phe Tyr Arg Leu Asp He Val 
165 I?0 " its 

Pro Leu Asn Glu Asn Ser Asn Ser Asn Ser Ser Glu Tyr Arg Leu He 
160 IBS 190 

Asn Cys Asn Thr Ser Ala lie Thr Gin Ala Cys Pro Lys Val Ser Poe 
135 200 205 

Asp Pro Lie Pro lie His Tyr Cys Ala Pro Ala Gly Tyr Ala He Leu 
210 315 220 

Lys Cys Asn Asn Lys Thr Phe Asn Gly Thr Gly Pro Cys Asn Asn Val 
225 220 235 240 

Ser Thr Val Gin Cys Thr His Gly He Lys Pro Val Val Ser Thr Gin 
245 250 255 

Leu Leu Leu Asn Gly Ser Leu Ala Glu Glu Glu lie He He Arg Ser 
260 265 270 

Glu Asn Leu Thr A$n Asn Ala Lys Thr He He Val His Leu Asn Glu 
275 2E0 285 

Ser Val Glu He Val Cys Thr Arg Pro Asn Asn Asn Thr Arg Lys Ser 
230 295 3go 

He Arg He Gly Pro Gly Gin Thr Phe Tyr Ala Thr Gly Asp He He 
305 310 315 ^ 320 

Gly Asp lie Arg Gin Ala His Cys Asn He Ser Glu Lys Glu Trp Asn 
325 330 335 



Lys Thr Leu Gin Arg Val Gly Lys Lys Leu Lys Glu His Phe Pro Asn 
*40 345 350 



(87) 
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Lys Thr He Lys Phe Glu Pro Ser Ssr Gly Gly Asp u&u Glu He Tiir 
355 260 365 

Thr Bis Ser Ph^ Asn Cys Ar S Gly Glu Plie Phe Tyr Cys Asn Thr Ser 
370 375 3BQ 

Lys Leu Phe Asn Ser Thr Tyr Asn Ser Thr Asn Asn Gly Thr Thr Ser 
23* 390 395 400 

Asn S«r Thr He Thr Leu Pro Cys Arg He Lys Gin lie He Asa Met 
405 410 4i5 

Trp Gin Gly Val Gly Arg Ala Met Tyr Ala Pro Pro He Ala Gly Asn 
420 425 430 

He Thr Cys Lys Ser Asn He Thr Gly Leu Leu Leu Tnr Arg Asp Gly 

435 440 445 

Gly Asn Thr Asn Asn Thr Thr Glu Thr Phe Arg Pro Gly Gly Gly Asp 
450 455 4€0 

Met Arg Asp Asn Trp Arg Ser Glu Leu Tyr Lys Tyr Lys Val Val Glu 
465 470 475 4B0 

He Lys Pro Leu Gly Val Ala Pro Thr Glu Ala Lys Arg Arg Val Val 

485 450 495 

Glu Arg Glu Lys Arg Ala Val Gly He Gly Ala Val phe Leu Gly Phe 
500 505 510 

Leu Gly Ala Ala Gly Ser Thr Met Gly Ala Ala Ser He Thr Leu Thr 
515 320 525 

Val Gin Ala Arg Gin Leu Leu Ser Gly He Val Gin Gin Gin Ser Asn 
S3G 535 5 40 

Leu Leu Arg Ala He Glu Ala Gin Gin His Met Leu Gin Leu Thr Val 
545 550 S55 56Q 

Trp Gly He Lys Gin Leu Gin Thr Arg Val Leu Ala He Glu Arg Tyr 
565 57Q 57S 

Leu Lys Asp Gin Gin Leu Leu Gly He Trp Gly Cys Ser Gly Lys Leu 
580 585 590 

He Cys Thr Thr Ala Val Pro Trp Asn Ser Ser Trp Ser Asn Lys Ser 
595 600 S05 
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Girt Asp Asp Xle Trp Asp Asn Net Thr Trp Met Gin Trp Asp Arg Glu 
610 sis 620 

He $er Asn Tyr Thr Asp Thr He Tyr Arg Leu leu Glu Asp Ser Gin. 
G2B 630 635 540 

Asn Gin Gla Glu Lys Asn Glu Lys Asp Leu Leu Ala Leu Asp Ser Trp 
€45 6S0 S5S 

Lys? Asn Leu Trp Asn Trp Phe Asp lie Thr Asn Trp Leu Trp Tyr lie 
660 670 

Lys lie Phe lis Met II- Val Qly Gly Leu He Gly Leu Arg lit* He 
€75 680 635 

Phe Ala Val Leu Ser lie Val Asn Arg Val Arg Gin Gly Tyr Ser Pro 
690 655 700 

Leu s^r Phe Gin Thr Leu Thr Pro Asn Pro Arg Gly Pro Asp Arg Leu 
705 710 715 720 

Gly Gly He Glu Glu Glu Gly Gly Glu Gin Asp Arg Asp Arg Ser He 

730 735 

Arg Val Ser Gly Phe Leu Ala Leu Ala Trp Asp Asp Leu Arg Ser 

740 745 750 

Leu Cye Leu Phe Ser Tyr His Arg Leu Arg Asp Phe He Leu He Ala 
755 760 765 

Ala Arg Gly Val Asn Leu Leu Gly Arg Ser Ser Leu Arg Gly Leu Glu 
770 775 780 

Arg Gly Trp Glu Ala Leu Lys Tyr Leu Gly Ser Leu Val Gin Tyr Trp 
785 7? c 795 800 

Gly Leu Glu Leu Lys Lys Ser Ala lie Ser Leu Leu Asp Thr He Ala 
BC5 6lo sis 

He Ala Val Ala Glu Gly Thr Asp Arg He I1b Glu Leu Val Gin Arg 
320 S25 830 

He Cyz Arg Ala He Arg Asn He Pro Arg Arg He Arg Gin Gly Phe 
335 840 S45 



Glu Ala Ala Leu Gin 
350 
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<2lQ> 5 
<211> 2652 
<212> DNA 

<21%> Artificial Sequence 



<22C> 

<223> Description of Artificial Sequence: Serai -optimised 
ancestral viral sequences for HIV- I subtypes B and 
C, 



<400> 5 

atgagagtga aggggatcag gaagaactat 
ct tgggatgt tgatgatctg tagcgccgcc 
gtgcccgtgn ggaaggaggc caccaccacc 
gacaccgagg tccacaacgt gtgggccacc 
caggaggtgg tgctggagaa cgtgaccgag 
gagcagatgc acgaggacat catcagcctg 
ttaacccccc tgtgcgtgac cctgaactgc 
accaccaaca gcagcgccac caccaacacc 
gagaagggcg agatcaagaa ctgcagcttc 
cagaaggagt acgccctgtt ctacaagctg 
aacaccaaca acaacaccag ctaccgcctc 
gcctgcccca aggtgagctt cgagcccatc 
gccatcctga agtgcaacga caagaagttc 
accgtgcagt gcacccacgg catccgcccc 
agcctggccg aggaggaggt ggtgatccgc 
atcaticgtgc agctgsacga gagcgtggag 
cgcaagagca tccccatcgg ccctggccgc 
gac^tccgcc aggcccactg caacctgtcg 
atcgtgacca agctgcgcga gcagttcggc 
agcagcggcg gcgaccccga gatcgtgatg 
tactgcaaca gcacccagct gtccaacagc 
aacaacaccg agcgcagcaa caacgccgcc 
cgcatcaagc agatcatcaa catgtggcag 
atcagcggcc agatccgctg cagcagcaac 
ggcaacaacg agaacaccaa caacaccgac 
atgcgcgaca actggcgcag cgagctgtac 
ggcgtagcsc ccaccaaggc aaagagaaga 
atgctaggag ctatgttcct tgggttcttg 
tcaatgacgc tgaccgtaca ggccagacaa 
aatctgctga gggctattga ggcgcaacag 
aagcagctcc aggcaagagt cctggctgtg 
gggatttggg gttgctctgg aaaactcatc 
tggagcaaca agagcctgga caagatctgg 
gagatcgaca actacaccgg ccfcgatctac 
gagaagaacg agcaggagct gctggagctg 



cagcacttgt ggagatgggg caccatgctc 60 
gagaagctgt gggtgaccgt gtactacggc 120 
ctgttctgcg ccagcgacgc eaaggcttac 180 
cacgcctgcg tgcccaccga ccccaacccc 240 
aacttcaaca tgtggaag<=a caacatggtg 300 
tgggaccaga gcctgaagcc ctgcgtgaag 360 
accgacgacc tgcgcaccaa cgccaccaac 420 
sccagcagcg gcggcggcac gatggagggc 480 
aacgtgacca ccagcatccg cgacaagacg 540 
gacgtggtgc ccatcgacaa cgacaacaac 600 
atcaactgca acaccagcgt gatcacccag 660 
cccatccact actgcacccc cgccggcttc 72 0 
aacggcaccg gcccctgcac caacgtgagc 780 
gtggtgagca cccagctgct gctgaacggc 840 
agcgagaact tcaccgacag cgccaagacc 900 
atcaactgca cgcgtcccaa caacaacacc 9 60 
gccctgtacg ccaccggcaa gatcatcggc 1020 
cgagccaagt $ga&ca.zcac: cctgaagcag 1030 
aacaacaaga ccaccatcgt gttcaaccag 1140 
cacagcttca actgcgrgcgg cgaattcttc 12 CO 
acctggcact tcaacggcac ctggggcaac 12 60 
gacgacaacg acaccatcac cctgccctgc 1320 
gaggtgggca aggccatgta cgcccccccc 13 So 
atcaccggcc rgctgctgac tcgagacggc 1440 
accgagatct cccgccccgg gggcggcgac 1500 
aagtacaagg tggtgaagat cgagcccctg 1S6 0 
gtggtgcaga gagaaaaaag cgcagtggga 162 0 
ggagcagcag gaagcactat gggcgcagcg 168 0 
ttattgtctg gtatagtgca gcagcagaac 1740 
catcfcgttgc aactcacagt ctggggcatc 180 0 
gaaagatacc taaaggatca gcagctcctg i8 6 0 
tgcaccactg ctgtgccttg gaatgntagc 1920 
aacaacatga cctggatgga gtgggagcgc 1930 
accctgatcg aggagagcca gaaccagcag 2 04 0 
gacaagtggg ccagcctgtg gaactggttc 2100 
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gatatcacca actggctgtg gtacatcaag 

ggcctgcgca tcgtgttcgc cgtgctgagc 

cccgtgagct tccagaccca cctgccagcc 

gaagaaga&g gtggagagag agacagagac 

gcacttatctt gggacgacct gcggagcefcg 

ttactcttga ttgtagcgag gattgtggaa 

aaatattggt ggaatctcct gcagtaetgg 

ctgctgaacg ccaccgccat cgccgtggcc 

cagcgcgcct gccgcgccat cctgcacatc 
gccctgctgt ga 



atcttcatca tgatcgtggg cggcctggtg 216 0 
atcgtgaacc gcgtgcgcca gggctacagc 232 0 
ccgaggggac ccgacaggcc cgaaggaatc 2230 
agatccggtc gattagtgaa tggattctta 234G 
tgcctcttca gctaccaccg cttgagcgac 2400 
cttctgggac gcagggggtg ggaggccctc 2460 
agtcaggaac taaagaatag cgccgtgagc 2520 
§agggcaccg accgcgtgat cgaggtggtg 2580 
ccccgccgca tccgccaggg cctggagcgc 2 64 0 

2652 



<210> 6 
<2XX> 2561 
■c212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Semi -opt imised 
ancestral viral sequences for HIV-l subtypes B and 

<400> 6 

atgagagtga tggggatact gaggsattgt csacaatggt ggat&tgggg catcctaggc 60 
ttttggatgc taatgatttg tgacgtgatg ggcaaoctgt gggtgaccgt gtactacggc 12 & 
gtgcccgtgt ggaaggaggc caagaccacc ctgttctgcg ccagcgacgc caaggcctac 180 
gagcgggagg tgcacaacgt gtgggccacc cacgcctgcg tgcccaccga ccccaacccc 240 
caggagatgg tgctggagaa cgtgaccgag aacttcaaca i:gtggaagaa cgacatggtg 300 
gaccagatgc acgeggacat catcagcctg tgggaccaga gcctgaagcc ctgcgtgaag 3S0 
ctgacccccc tgtgcgtgac cctgaactgc accaacgtga ccaacaccaa caacaacaac 420 
aacaccagca tgggcggcga gatcaagaac tgcagcttca acatcaccac cgagctgcgg 480 
gacaagaagc agaaggtgta cgccctgttc taccggctgg acatcgtgcc cctgaacgag 54 0 
aacagcaaca gcaacagcag cgagtaccgg ctgatcaact gcaacaccag cgccatcacc 600 
eaggcctgcc ccaaggtgag cttcgacccc atccccatcc actactgcgo ccccgccggc 660 
tacgccatcc tgaagcgcaa caacaagacc ttcaacggca ccggcccctg caacaacgtg 720 
^gcaccgtgc sgtgcaccca cggcafccaag cccgtggtga gcacccagct gctgctgaac 780 
ggcagcctgg ccgaggagga gatcatcatc cggagcgaga acctgaccaa csacgccaag B4C 
accatcatcg tgcacctgaa cgagagcgtg gagatcgtgt- gcacccggcc caacaacaac 900 
acccggaaga gcatccggat cggccccggc cagaccttct acgccraccgg cgacatcatc 960 
ggcgacatcc ggcaggccca ctgcaacatc agcgagaagg agtggaacaa gaccctgcag 1020 
cgggtgggca agaagctgaa ggagcacttc cccaacaaga ccatcaagtt cgagcccagc 10 80 
agcggcggcg acctggagst caccacccac agcttcaact gccggggcga gttcttctac 114 0 
tgcaacacca gcaagctgtt caacagcacc tacaacagca ccaacaacgg caccsccagc 12G0 
aacagcacca tcaccctgcc ctgccggatc aagcagatca teaacatgtg gcagggcgtg 1260 
ggccgggcca tgfcacgcccc ccccatcgcc ggcaacatca cctgcaagag caacatcacc 1320 
ggcctgc^gc tgacccggga cggcggcaac accaacaaca cca,ccg&%ac cttccggccc 13 80 
ggcggcggcg acatgcggga caactggcgg agcgagctgt acaagtacaa ggtggtggag 144 0 
atca&scccc tgggcgtagc acccactgag gcaaaaagga gagtggtgga gagagaaaaa 1500 
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agagcagtgg gaataggagc tgtgtfccctt 
ggcgcggcgt caataacgct gacggtacag 
cagcaaagca atttgctgag ggctatagag 
tggggcatta agcagctcca gacaagagtc 
cagctcctgg gcatttgggg ctgctctgga 
aactctagct ggagcaacsa gagccaggac 
tgggaccggg agatcagcaa ctacaccgac 
aaccagcagg agaagaacga ga^ggacctg 
aactggttcg acatcaccaa ctggctgtgg 
ggcctgatcg gcctgcggat catcttcgcc 
ggctacagcc ccctgagctt ccagaccctt 
ggaggaatcg aagaagaagg tggagagcaa 
ggattcttag cactggcctg ggacgacctg 
ttgagagact tcatattgat tgcagccaga 
aggggactgc agagggggtg ggaagccctt 
ggtctggagc taaaaaagag tgctattagc 
^gggcaccg accggatcat cgagctggtg 
ccccggcgga tccggcaggg cttcgaggcc 



gggttcttgg gagcagcagg aagcactatg 1560 
gccagacaat tattgtctgg tatagtgcaa 1620 
gcgcaacagc atatgttgca actcacggnc 1680 
ctggctatag aaagatacct aaaggatcag 1740 
aaactcatct gcaccactgc tgtgccttgg XS0O 
gacatctggg acaacatgac etggatgcag 1SG0 
accatctacc ggctgctgga ggavagccaq 1920 
ctggccctgg scagcrggaa gaacctgtgg 1980 
tacatcaaga tcttcatcat gatcgtgggc 2040 
gtgctg^gca tcgtgaaccg ggtgcggcag 2100 
accccaaacc cgaggggacc cgacaggctc 2160 
gacagagaca g&tccattcg attagcgagc 2220 
cggagcctgt gcctctLoag ctaccaocga 2280 
gggtgggaac ttetgggacg cagcagtctc 2340 
aagt&tctgg gaagtcttgt gcagtattgg 2400 
ctgctggaca ccatcgccat cgccgtggcc 2460 
cagcggatcfc gccgggccafc coggaacatc 2520 
gccctgcagt ga 3562 



*210> 7 
<221> 1 
<212> DHA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Bequeace; Consensus 
sequence -maxmimum likelihood re cons truct ion of 
determined ancestral node. 

<400> 7 
gatcctg 



<210> s 
<211> 7 
<212> DNA 

<213> Artificial Sequence 
<=220> 

<22l> variation 
<222> (3) 

<223> W can be an A or T 
<22Q> 

<223> Description of Artificial Sequence: Consensus 
sequence, most parsimonious reconstruction of 
determined ancestral node. 
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<40C> 8 
gawcctg 

<21C> 9 
<211> 1 
■=212 > IMA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Consensus 
sequence, maximum likelihood reconstruction of 
determined ancestral node . 

<4Q0> 9 
gaacctg 



<210> 10 

<211> ? 

<212> DKA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence; Consensus 
sequence, maximum likelihood reconstruction of 
determined ancestral node. 

<400> 10 



<2io> 11 
<2I1> 7 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Consensus 
sequence, maximum likelihood reconstruction of 
determined ancestral node. 

<400> 11 
gatactc 



<21C> 12 



C93 > #»2 0 0 3-5 2 3 1 8 8 

<2ll> ? 
<212> VUA 

<212> Artificial Sequence 
<220> 

<221> variation 
<222> (3) 

<223> w can be an A or T 

<=223> Description of Artificial Sequence : Consensus 
sequence, most parsimonious reconstruction of 
determined ancestral node. 

<400> 12 
gawactc 



<210> 13. 
<211> 7 
<212:> D»A 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Consensus 

sequence- maximum likelihood reconstruction of 
determined ancestral node. 

<400:> 13 

CottctCtC 



<210> 14 
<211> 7 
<212* DtfA 

<213> Artificial Sequence 
<22G> 

<223> Description of Artificial Sequence ;Conseneus 

sequence- maximum likelihood reconstruction of 
determined ancestral node, 

<400> 14 
catactt 



<21Q> 15 
<211> 7 



(94} 
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<222> DNA 

<c2l3=» Artificial Sequence 
<220> 

<223> Description of Artificial Sequence s Consensus 

sequence- maximum Likelihood reconstructiQD of 
determined ancestral node. 

<40Q> 15 
cat act a 



<210> 16 
<21l> 7 
<212> DMA 

<213> Artificial Sequence 
<22C> 

<223> Description o£ Artificial Sequence : Consensus 

sequence- maximum likelihood raccns true t ion of 
determined ancestral node, 

<400> is 
oatattg 

<210> 11 
<2ll> 7 
<212> DNA 

<213> Artificial Sequence 
<22Q> 

<221> variation 
<222> (7) 

<223> V can also be an A, C or G 
<220> 

<:223> Description of Artificial Sequence : ConseixsuB 
sequence, most parsimonious reconstruction of 
determined ancestral node. 

<400> 17 
catactv 



<21C>. 18 
<211> 7 
<212> DNA 



C95) 
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<213> Artificial Sequence 
<220> 

<223> Description o£ Artificial Sequence ; Consensus 

sequence- maximum likelihood reconstruction of 
determined ancestral node. 

<400> IS 
catgctg 



<210> 19 

<an> 7 

<212> D&R 

<213> Artificial Sequence 
<220> 

c223> Description of Artificial Sequence : Consensus 

sequence- maximum likelihood reconstruction of 
determined ancestral node . 

<400> 19 
catactg 



<210> 20 
<211> 7 
<c2X2> DNA 

<2I3> Artificial Sequence 
<22Q* 

<223> Description of Artificial Sequence : Consensus 

sequence- maximum likelihood reconstruct ion of 
determined ancestral node. 

<40Q> 20 
caagctg 



<210> 21 
<211> 7 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Consensus 

sequence- maximum likelinood reconstruction of 
determined ancestral node. 
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<4Q0> 21 
ccifcgetg 



<210> 22 
<211> 7 
<212> DNA 

<2iy> Artificial Sequence 
<22Q> 

<223> Description of Artificial Sequence ; Consensus 

sequence- maximum likelihood reconstruction, of 
determined ancestral node. 

<400> 22 
cttgetg 

<21Q> 23 
<211> 7 
<212> ENA 

<213> Artificial Sequeace 
<220> 

<223> Description of Artificial Sequence : Consensus 

sequence- maximum likelihood reconstruction of 
determined ancestral node. 



<40D> 23 
cttgcfct 



7 
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Figure 2 
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Figure 3 
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Figure 4 
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Figure 5 
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Figure 6 
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ID NO: 7} 



GAWCCTG (SEq ID MOt&> 



gatcctg 
gatactc 
gatactc 

catactc 

catactc 
catacla 



catactg 

(SEQ ID NO: 19) 

catgctg 
(SEQ It) NO: 21) 
catgctg 



IGATCCTg 



IGAACCTG 

(SEQ ID NO;9) 



"™W GAAACTC 

(seq id mo: 10) gawcctg 

I GATACTC 
(SEQ ID so; U) g ^ c[c 
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<SEQ ID NO: 14) catactc 



catacta 

(SEQ ID NO:i5) 



catactc 
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(seq it) m:is) catactg 
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k: 



*CAAGCTG (SEQ ID NO: 20) 
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CTTQCTG^J^HO^Z) 



Cttgctt cttgcfg 

(SEQ ID NO: 23} 



m 
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